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A.M.E.E. Convention 


HIS, the Convention 
number of THE BUL- 
LETIN, contains an 
unusual amount of in- 
teresting material re- 
lating to the recent 

Convention at Niagara Falls 
The first Annual Convention of 

the Association of Municipal Electri- 
cal Engineers was, from every angle, 
a big success. The papers, without 
exception, contained valuable in- 
formation for the member Munici- 
palities, and the interest of the 
was well evidenced by 
the amount of discussion which the 
different papers aroused. 

In admitting to membership in 
the Association dealers of supplies 
and equipment, the Association has 
taken a step along the right lines. 
It is very evident that a common 
meeting of commercial men and 
Municipal Managers must result in 
a better understanding all round. 


Yy 
YMMV. 


delegates 


HE Commission has 
the 


preparation of an un- 


just completed 


usually fine series of 


lamp advertisements 
which will appear in various news- 
the serovinge 


papers throughout 


next fall. 


Both from art and copy stand- 
points, these are some of the best 
advertisements which have ever ap- 
peared in Ontario newspapers, and 
we feel confident that they cannot 
result in other than materially in- 
creased lamp sales for all Hydro 


Municipalities. 


Details and proof sheets showing 
these advertisements will be mailed 
to the different Municipalities in a 
few weeks. 
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Municipal Electrical 


Engineers 


Convention at Niagara Falls, Ont., June 14 and 15, 1918 


Minutes of Meeting, June 14th. 


HE Delegates, Associ- 
ates and Visitors met 
at. the. weseaurant, 
Queen Victoria Nia- 

Ya, gara Falls Park, being 

the convention head- 
quarters, during the forenoon of this 
day for the purpose of registration. 

Immediately after this parties were 

formed who visited the generating and 

transformer stations of the Ontario 

Power Company and of the Hydro- 

Electric Power Commission of On- 

tario. 


Afternoon Session 


The meeting was called to order 
AO. OlOC kK 

The President, Mr. E. V. Buchan- 
an, spoke approvingly of the manner 
in which the Municipalities had 
responded in building up the Associa- 
tion, and welcomed those who had 
come as visitors. The minutes of 
the last meeting of the Engineer's 
Section of the Ontario Municipal 


-Electrical Association were passed 


without being read. 

Dhe secretary..Virs Sick An Cle- 
ment, reported as to the efforts to 
obtain membership for the Asso- 
ciation. 

Maletter trom=Vice- eat annell 
Secretary, loronto Section, ALLE: 
and dated March 21, 1918, was read. 
This suggested the formation of a 


Canadian Institute of Electrical En- 
gineers. 

The meeting was advised of an 
invitation that had been received 
from the Canadian Crocker-Wheeler 
Company sior the: Association “to 
Visifeitseplanusdte ste Catharines: 

The Chairmen of Standing Com- 
iMiittees. aviessts» Oswald el wocote. 
Membership and Credentials Com- 
mittee, 4) ~stapleton Entertain- 
mentsCommiittec,= V2 o: + Mcintyre, 
Papers Committee, and R. H. Mar- 
tindale, Rules and Regulations Com- 
mittee, reported that the statements 
already submitted and the program 
left nothing to be added by them. 

Moved by Mr. Oswald H. Scott 
andeseconded by Mit Pb u\ates: 

‘Ehatethe=snames: OF Wiessrs..)| ane 
S. Madden, W. M: Bostwick and 
W. H. Mulligan be added to the 
list of Associates of this Association. 
Carried. 

Messrs. L. G. Ireland, Oswald H. 
Scottrand bs wy ates. were named 
a committee to report regarding 
insignia. 

Moved= by Mr. (Poy ates: and 
seconded by Mr. V. S. McIntyre: 

That the letter from Mr. Pannell 
be referred to the Executive Com- 
mittee for report. Carried. 

The following amendments to the 
constitution and By-laws were pass- 


ed: 


BULGE EEN 


1. The words “‘at general meet- 
ings’ were inserted after the word 
“rights” in the first clause under 
Privileges, making it “Class A—— 

2. A Commercial Membership was 
added, being open to manufacturers, 
contractors and dealers in electrical 
equipment and supplies dealing di- 
rectly with the member utilities or 
their agents. Commercial Members 
have no voting rights or rights to 
hold office. The annual fee is $10.00. 

3. Railway fares of members of 
the Executive Committee while at- 
tending Executive Committee meet- 


ings are made payable by the 


Association. 


4. Provision is made for five dis- 
trict Vice-Presidents, who consti- 
tute the membership and creden- 
tials committee. They are te be 
chosen, one from each of the follow- 
ing districts: 

Niagara District, Georgian Bay 
District, Central District, Northern 
District, Eastern District. 


Mer. HooF. Strickland> thensie.a 
his paper entitled “The Evolution 
of Electrical Inspection in Ontario.” 


The Evolution of Electrical Inspection 
in Ontario 


By H. F. STRICKLAND 


Chief Electrical Inspector, Hydro-Electric Power Commission 


LEG TRICAL inspec 
tion in Ontario dates 
Vj back approximately 
1 to the year 1892, as 

a near “as icansrecol= 

leCt 5 ao2y care OF =two 

after what was then known as the 
Toronto Incandescent Electric Light 
Co., was established. At that time 
[ was connected with the old Incan- 
descent Company under Senator 
Frederick Nicholls and had a good 
deal to do with the obtaining of 
contracts for the installation of 
wiring and motors in Toronto, the 
estimating on these jobs and looking 
after this part of the work generally. 
Electrical Inspection at this time 
was introduced by the Fire Under- 
Writers aS a precautionary measure 


and what inspection there was then 
Was=in). ‘charzes OL IVits eae euee 
Smith, then Superintendent of Con- 
struction for the G.N.W. Telegraph 
Co., and now Manager of Telegraphs 
for the Grand Trunk Pacific Railway. 
The peculiar part of the situation 
in those days was that inspectors 
carefully and in due form certified 
to what we now: would just as 
carefully condemmn.-a) his was inom 
of course,” through’ “any faele or 
the inspectors. In “thosesdays: | 
can distinctly remember the _lay- 
out of wiring jobs and often think 
how different they were from the 
present day and more often what 
would occur in Ontario to-day if 
wiring was still performed in the 
same manner. No doubt you have 
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all used the argument and had it 
usece in’ turn) upon you, at least | 
know we have, that because a 
wiring installation as performed 
twenty years ago did not always 
burn the building down the first 
night it was connected up, that 
it is just as good as the work done 
to-day and that there were not 
any more fires then than there 
arenow. This statement may sound 
perfectly logical ‘to anyone who 
wants to believe it without knowing 
the facts. 

In those-days 1” knew almost 
every installation which was con- 
nected up in the City of Toronto, 
and practically every wiring job 
which was being done in the same 
city. ~loronto: was at. that. time 
a city of considerable proportion 
and population and it was not 
very slong. alter: thats when. there 
was a very large building boom. 
Nevertheless, when there were three 
or four wiring jobs being done at 
the same time, things were what 
we might say “humping.” 

In the year 1892 and the two or 
three years following, wiring was 
installed 
which to say the least would be 
startling and interesting to behold 
ate themoresent. day. \lacan=at the 
moment clearly see, with my mind's 
eyes the wiring «in. a—building in 
Toronto which has since been pulled 
out “which- consisted, of, rubber- 
covered wire threaded through the 
joists with gimlet holes and then 
tacked on to the brick walls between 
the strapping with pieces of tape 
anda nail, much: insthe same, way 
asa Vireinia Creeper” would: be 
trained up the side of a house. 


ificna “evaricty, Ol oways, 


When these wires, or electric 
Creepers, were careiullys tacked on 
the walls they were then covered 
in with fresh wet plaster. These 
circuits were ostensibly protected 
by wooden cutouts dipped in paraf- 
fine with open fuse wire and then 
mounted in wooden pockets in the 
walls, strictly without asbestos. 

iLhesiciiers form. or + protection 
and general finish in most wiring 
was a good daubing up with P. & 
By Gompound.= which’ swas. com- 
monly known as ‘stink.’ So long 
a5-4 wireman could daub. a. lot or 
Peta. sOn the. CubOuUm 20x and 
generally daub everything up that 
Gide not look. rieht selectrically init 
was generally considered a very 
good job. 

The service equipment consisted 
generally of a piece of board nailed 
up some place handy ; it did not 
make much difference whether it 
was in a clothes-closet, basement 
OF dtlicua, sl ae= services wires=caime 
in from outside through a couple 
of gimlet holes in the board -and 
after being wrapped with tape they 
generally ran directly to the branch 
cutouts after passing through an 
Edison clectrolytic.. meter, No 
doubt, theoretically this meter was 
the most accurate registering meter 
which was ever produced, but no 
doubt before the customer received 
his bill there were several inaccur- 
acies- which “might creép in, such 
asi tine | weighing. "ol the. sclements 
and the recording. of.same-in the 
books, and ultimately the computing 
Gleitf eeCOllarsesancduncentsos Ot 
course, we know that no one in the 
electrical business would think of 
inereasing ‘a custemers bill, but’ | 
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merely point out what an easy 
matter it would be with meters of 
this description for someone to 
read these meters as high or low as 
was considered advisable or neces- 
sary. 

When this meter was _ installed 
on the board, the meter board such 
as it was. was likewise well daubed 
up with ‘stink’ and the service 
was completed in due form. 

The salvation of a great deal of 
the wiring in those days was un- 
doubtedly owing to the high-class 
of wire used. Rubber-covered wire 
was very superior, and | may say 
vastly *” superior, {to Ve tire twine 
which has been used in Ontario 
up to the last year or two, in fact 
rubber-covered wire became a stand- 
ing joke and | have heard it stated 
on good authority that one manu- 
facturer made the broad statement 
that he was making rubber-com- 
pound for wire without using any 
rubber. The new Code rubber-cov- 
ered wire which is required to-day 
is, however, very much superior 
to that which has been used during 
the past ten or fifteen years but I 
doubt very much whether it is 
as good as the rubber-covered wire 
which appeared in the early part 
of 1900. 

It does not require a very great 
amount of abstruse calculation to 
answer the question touched upon 
a few moments ago as to why there 
were no more fires at that time 
than there are to-day with all our 
modern improvements one has 
only to consider the ratio as between 
the amount of current used then 
and at the present time, to answer 
this question. In those days the 


large percentage of electric light, 
especially in the large cities, was 
direct current, and the question of 
break-down between high and low 
tension and the grounding of second- 
aries did not enter very largely 
into the question at all, until some 
few years later and where there 
was one building wired up in those 
days there are many hundreds to- 
day. 

It now seems an opportune time 
to pass some comments on_ the 
Electrical Inspection of the past 
and present. In doing so I wish 
to make it very plain that | do not 
wish to reflect in any way upon 
the past inspection or anyone con- 
nected with it. One might as well 
criticize the efficiency of a soldier 
with the old flintlock musket and 
the marksmanship of a crack shot 
armed with a modern Enfield rifle. 
The present inspector is vested 
with Rules and Regulations which 
are the outcome of past experience, 
and now enjoys a legal status 
which did not exist in those days. 

The Fire Underwriters, who in- 
spired the first production of an 
electrical’ code, did: not “dossorGut 
of love for their fellow men but 
aS a protection to themselves and 
no one should blame them for 
having so done, lt seems itoeime 
that when an aggregation of com- 
panies is expected to pay for fire 
losses that they have a right to 
know what they are paying for. 
The motive of the Underwriters’ 
Regulations has always been the 
protection of buildings against fire, 
and they did not pretend to make 
regulations for the protection of 
life, although there are a. certain 
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number of rules inv the National 
Code which have been adopted 
for that purpose, but only recently. 

A few years ago, practically the 
only inspection which was carried 
on in the North American Contin- 
ent was that of the Underwriters’ 
Inspection Bureau in the different 
cities and towns of Canada and 
the United States. This has been 
followed in recent years by some 
of the cities, where civic ordinances 
were passed causing Electrical In- 
spection to become mandatory. 
In most cases the Underwriters 
objected to anyone doing Electrical 
Inspection but themselves. Possiblly 
they are: to abe excused: for. this 
attitude, owing, to. the siact “that 
theyedre paying wionr the. losses... | 
know that at the present time the 
Fire Underwriters frequently hand 
me some comments to the effect 
thatye sour Electrical |nspection 
is far from being as effective as 
it should be, and it was only during 
the last month that I was told by 
the chief official of the Under- 
writers Association that we are 
unable to carry this inspection as 
far as we should and in many 
fespects it, is a) failure.- This; of 
course, was said to me in an appar- 
ently friendly spirit and no doubt 
this body sincerely believes this 
tow Demtruc. 

There is only one system of 
Electrical Inspection which will ever 
satisfy the Underwriters (and this 
is said with the best feeling and 
with all deference to them) and 
-that is a system of inspection which 
will not allow any electrical work 
to be installed in buildings at all, 
Norm. any electric. current’) to.. be 


supplied thereto and the only elect- 
ric light which should be permitted 
in buildings to be in the form of 
portable flashlights. Such a con- 
dition would be ideal for the Fire 
Underwriters as there would be 
positively no fire losses from elect- 
rical causes. 

Commenting further on the atti- 
tude of the Underwriters towards 
this inspection, I think the chief 
trouble is that they have not really 
seriously analyzed the work of the 
Inspection Department or made 
a fair comparison as between what 
is being done now and what was 
done =ing athe s olde dayss. ‘Llavine 
been Chief Electrical Inspector for 
the Canadian Fire Underwriters As- 
sociation for a period of five years 
think thatelican justly claimero 
know as much about the subject 
as= anyone «elses As a «matter of 
fact, I was the first inspector em- 
ployed by the Underwriters who 
was called upon to devote his 
whole time to organizing and en- 
larging the whole system. 

When I took over Electrical In- 
spection in Toronto some twelve 
years or more ago, the entire work 
was being carried on by Mr. Smith, 
who was Superintendent of Con- 
struction for the G.N.W. Telegraph 
Co. No one who knows Mr. Smith 
would say anything about him 
except what would be favorable 
from. every’ point of view. Mr. 
Ae bp omithe enjoyed the respect 
and admiration of everyone who 
knew him and undoubtedly if he 
had the opportunities which I have 
had and had devoted his whole 
time. to ee leetrical Inspection) ane 
would have made a great success 
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of it and my effort would have 
looked very small in comparison. 
At that period, however, Mr. Smith's 
time was very largely devoted to 
the work of the Telegraph Com- 
pany and as there was no law re- 
quiring inspection, no one was ob- 
liged to have work inspected. Such 
conditions tended to produce chaos. 
For instance, no wireman could 
tell whether to figure on a good 
job-or a> bad one,” ‘Ine: general 
result with the wiring was that 
a good contractor wished to do a 
good job and only did so when 
he had the work at his own price, 
or after having ascertained who 
was competing with him. If only 
two or three good wiremen were 
asked to figure on the job there 
was some chance of getting a fairly 
good job done, but if two or three 
cheap men had a hand in the pie, 
chances were that the job was 
a poor one with no _ guarantee 
that it ever was inspected, in fact 
it often was not. As soon as it 
was ready (and often before) the 
electric light company would issue 
a service ceriiicate: 

I can remember in the early days 
of the Toronto Hydro, where rows 
of houses were being built, it was 
often a race between the Toronto 
Electric: Light ‘Co.. and: the Hydro 
for service and I have seen one 
or the other of these supply author- 
ities install services in a whole row 
of houses before they were lathed 
and plastered, and put the meters 
in and turn on the current. This 
was a very undesirable state of 
affairs and it was a wonder that 
there were not a number of people 
killed or a number of fires resulting 


from this mad rush for current, 
regardless of the safety of others. 

I distinctly remember one case 
where a couple of Italians were 
digging in the cellar of a house 
when one of them happened to 
touch “the main “switehs = leweor 
a nasty shock and out of retaliation 
he took his spade and smashed 
the meter and everything else. to 
pieces. 

Things became worse and worse 
and I have known cases where 
the companies forgot whose meters 
were whose. I remember another 
instance where a Hydro meter was 
in a house and was connected up 
to they Toronto: Electric-Light Gor 
service wires, so that one company 
was deriving a revenue from the 
other company's wires through their 
own meter. Jumpers around meters 
to ‘shut. them out altogethemayas 
also a very popular past-time in 
those days and no one need be 
deprived= of "service. oming stom 
blown fuse so long as there was a 
wire nail or a pant button not 
working, But: “this; was not alk 
There were a few legitimate wiring 
contractors in Toronto and vicinity 
and a score or more of people 
doing wiring (with the accent on 
the doing) ; and not only doing 
the wiring but also the people for 
whom they were doing it. You 
can judge to what an extent this 
was carried when I tell you that 
I know of a row of houses in which 
the wiring was let to some itinerant 
contractor and the builders, after 
having paid this contractor about 
85% of his total contract (of course 
without inspection) suddenly dis- 
covered that there were no wires 
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in the houses at all, ‘but. the con- 
tractor had merely wired up to 
the outlets and succeeded in some 
way in having it lathed over before 
his little joke was discovered. In 
other words, the woods were full 
of carpet-bag contractors, boys and 
other amateurs who considered them 
selves quite competent to wire up 
anything as they felt disposed. 

I have in this paper so far alluded 
chiefly to the conditions in Toronto. 
Venice aiS:s OWinet tO) thes tact that 
Electrical Inspection in Ontario was 
very largely a matter of Toronto. 
There was a little inspection done 
on the side, consisting of the local 
managers of the G.N.W. Telegraph 
Gon an tiamilton, Brantford, “and 
KGnestom and. only alter I= took 
over the Underwriters’ inspection 
there was an inspector appointed 
in-the City of Ottawa. 

‘oy make 2a long) story<sshnort 
and to make a fair comparison of 
the conditions which exist to-day 
as saceainse, tnese “cxisting inv the 
days, ole Underwriters sinspection, 
one has only to state that to-day 
inthe. -brovince: ol sOntariomtucre 
ismnou sade square inCh sO mtemritory 
left uncovered. Electrical inspect- 
ors are now duly appointed and 
have been carrying on their work 
in the different districts extending 
from Windsor to Ottawa and from 
the very southernmost part of the 
Niagara Peninsula right up to Ken- 
ora, Sudbury and Timmins on the 
north. 

Touching on Electrical Inspection 
Asw it) 1S) tO-Gay.. One. Ol-othe most 
important requirements, in fact | 
believe that it is the very backbone 
of the whole = inspection | system, 


is. the Permit which is .required 
before the work may be performed. 
If the law merely called) for: an 
application for inspection on_ all 
work as periormed. or «that: had 
been performed, it would not begin 
€On Des as- elfective. asatne, Permi 
Any itinerant or other doubtful 
wireman could always make the 
excuse..thats. he “intended = having 
the work inspected. This excuse 
could: be wraised “a day. alweek or 
if necessary duyeamalterstne .work 
was done, but the Permit to perform 
the work clinches the argument 
at) the start= and: 1 believe it has 
been. the means -of weedine ‘out 
more doubtful and inferior wire- 
men than any step which has been 
taken, and@Ivamglad to ‘say that 
the Commission has supported us 
in enforcing this requirement. 

TNessenercy . Of them inspection 
Department has not been solely 
devoted to the inspection of new 
work either, as the following figures 
Willsshow st ron Une 1st. 1017 
LO lava the iO 1 Ome thom sun OF 
$241,930.40 has been expended by 
electric light consumers, owners of 
buildings and other responsible, in 
removing dangerous and doubtful 
wiring and these figures would have 
beemuzmuch™= ereater weres at» not 
forthe = abnormal price-ot \.labor 
and material. 

Int radditionwatothissewe have 
annual contracts with 455 manu- 
facturers and other concerns which 
entitle these parties to a monthly 
inspection of their works. These 
monthly inspections have proved 
so satisfactory that the larger pro- 
portion of them were. renewed this 
year anc. + stich as*raropped. Out 
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SAT THE CONVENTION” 


1. The ‘Convention Special.’ 6. J. F. S. Madden, who read a Paper on 
2. H.G. Acres, Hydraulic Engineer. Sales Service. 
3. F. A. Gaby, Chief Engineer. 7. Convention Officials — Messrs. Scott, 
Bien ree tne one TeSira Buchanan, Ireland, Martindale. 

‘ 8. M. J. McHenry, who read a Paper on 
5. Boarding the ‘‘Convention Special.’’ Synchronous Motors. 


9. Convention Headquarters. 
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have been replaced with new ones. 
I have not heard of any inspection 
department on this Continent which 
carries on a system precisely the 
same as this, nor do | know of any 
department where the Permit sys- 
tem. is as -strictly. enforced or. as 
generally. uniferm .as~ it’ is. in: this 
Province, « Lacrevare-a lew depart- 
mens; in = thes .ocates where: they 
have local by-laws, each with its 
peculiar differences in law and inter- 
Prefation but. ido “not. know. of 
any district as vast as Ontario 
which is under one administrative 
head and which is under the same 
uniformity of law and interpreta- 
tion as this. 

INormare=ve. oemind, the. times 
in our methods of construction. In 
many up-to-date Inspection De- 
partments in Canada and the States 
the open switch and service equip- 
Macht psu stillaccepteditasy Okc o] 
have seen electric services in many 


cities in >the. States “and. Canada 
and «do~ not. know. of anything 
which is more up-to-date, more 


finished looking, safer or modern 
than our iron-clad service equip- 
ment, especially when hitched up 
to an A-1 conduit installation. 

AG this juncture: 15 would “hint 
at an innovation which is likely 
to materialize in the very near future, 
im tact -betore this: paper is read it 
may have become a reality, and that 
is a new method which has been 
submitted to the Commission and 
approved, covering the installation 
of electric fixtures. This system 
does away at one sweep with all 
the objections to the hanging of 
ands ‘wiring to, the. fixtures at» ithe 
outlets..-Or all-ithe odirty jobs ain 


the wiring of a house, the hanging 
of a fixture is the meanest to be 
found. Anyone familiar with house 
wiring knows that under the fixture 
canopy is the weakest spot in 
thew Ob; Oltena wer tind: “here a 
mixture of crowfeet, joints in wires 
and screw nails, all jumbled up 
inwaieheap srichtauadehole- inthe 
ceiling where shavings and other 
inflammable material accumulateand 
where <a fire can joe ~beautitully 
encouraged with the draught which 
is sO common between joists in 
any building. 

I remember quite clearly an in- 
cident. ineae iwarce “city. in. Ontario 
where a transformer broke down 
one afternoon and something like 
twenty-two fires developed in a 
few city blocks supplied from this 
large transformer. 

Iecxanuned 7aunumber 01 =these 
installations <and in> nearly, every 
case; the fire broke out, under: the 
fixture. Canopy.) Lhe new method 
referred to will enable a_ school 
child os install-the- ordinary: electric 
fixtures in a house with a twist 
Gisthes wrist.» ,lne., brackets can 
be put in as easily, as an. electric 
iron can be attached to a receptacle 
and the only difference “with® the 
pendants being the assistance of 


auestepanliadceme rand -fxturess, Can 
be removed just as easily and 
quickly. -slnsorder.to maker this 
method of installing fixtures pos- 


sible and to facilitate the adoption 
of same, the Rules and Regulations 
of the Commission will: be amended 
to call for outlet boxes on all out- 


lets in connection with knob and 
tube Work now Only .a. ukecom- 
mendation. The added cost of an 
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outlet box is a small matter and 
the first installation of fixtures on 
a job will more than pay the entire 
cost and it will be a gain each time 
fixtures are put in and taken down. 

The enforcing of electrical in- 
spection sometimes appears differ- 
ent to the inspected then it does 
to the inspector and we meet with 
all kinds of people and all kinds 
of arguments. In all fairness to 
the Electrical Inspection Depart- 
ment it must be conceded that in 
order to carry on a system of in- 
spection it is first of all necessary 
to have a set of Regulations and 
by the very nature of electric con- 
struction it is demonstrated that 
they must contain a great variety 
ot “detail yang eures.. slenere care 
times when the enforcing of a 
Regulation may appear arbitrary. 
On the other hand, a little laxity 
may appear to the other fellow as 
rank favoritism. This depends en- 
tirely upon the attitude of the 
parties interested and whether they 
are the inspected or the inspector. 

We have endeavored in every pos- 
sible way in enforcing these Rules 
to keep the new work strictly up 
to the Rules and Regulations. This 
seems to be the only way to give 
ultimate satisfaction and I think 
I can safely say that the majority 
of the best wiring contractors and 
parties interéstéd in. (Ontario “ap: 
preciate this fact. By so doing, 
all contractors and others are placed 
on a fair basis when estimating 
on work, and if not now, perhaps 
sooner or later people will feel 
that they have some measure of 
protection when letting contracts 
for wiring when they call for the 


production of the inspector's certifi- 
Caue. 

Neither the writer nor any .of 
the inspectors on this staff claim 
to be a finality on everything 
electrical,—far from it. [| do claim, 
however, that every man_ holding 
a position as electrical inspector on 
the Commission's staff has been 
a well-trained journeyman wireman 
before he commenced his training 
as an inspector, in fact the large 
majority of these inspectors served 
many years in the electric wiring 
trade with the largest and best- 
known electric concerns in Canada 
and the States, and not only were 
they familiar with the trade itself 
but were well posted on the tricks 
of the trade. 

There“is“an® olds saying thane 
takes a‘thief to catch a) thier sand 
the varied tricks of shady wire- 
men and contractors are quickly 
detected. Not only must inspectors 
keep abreast of the wiring trade 
and the development of this art 
but they must keep thoroughly 
familiar with every fitting which 
is used, just) why 4t=1sy usedsand 
whether it. 7iss real’ sore anitation: 
and incidentally keep track of the 
doings and sayings of all the differ- 
ent wiremen and their peculiarities. 

We are frequently confronted with 
electrical installations which are 
almost in accordance with the Rules. 
This is a very distressing condition 
because if one person is permitted 
to get away with “workstnates 
almost right, the next contractor 
is prone to take» advantage! oii 
and so on, all down the line and 
eventually the rule which has been 
almost broken will become very 
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much dislocated and openly violated cussion to follow I would be glad 
in the long run. to hear any suggestions or questions 
which may arise and in concluding 
Decan ‘only tsay; that. Romer was 
not builtsinea day and: 1) think 1 
can fairly claim that our efforts 
in developing this inspection work . 
in the Province have met with at 
least some measure of success and 
that no stone will be left unturned 
to further improve conditions. All 

ask is that hasty judgment 
or destructive criticism be avoided. 

It is unnecessary to reassure you 
that the Commission desires that 
we use every discretion in admin- 
istering these Regulations and has 
pressed, upon us..this desire and 
ita willssbe-"OUIn CUEY- tO “see ethat 
every inspector carries these orders 
Out sande it —istevery eratifvine: to 
me to be able to say that consider- 
ing the magnitude of this Depart- 


loweulae take a oreat. deal of 
time and space to intelligently re- 
cord and put into interesting read- 
ing form all the idiosyncrasies of 
the Electrical Inspection business. 
There are many things we would 
like to speak of and some things 
for obvious reasons we cannot, 
and in touching on these questions 
Ole the. tricks of: they trade: we-do 
not like (fo ‘pass Gover! the point 
without speaking in no uncertain 
terms. Ol appreciation of the, co= 
operation we receive from regular 
bona fide contractors and_ their 
affliated organizations. 


We have tried in every way to 
improve the wiring conditions and 
bring - electrical construction and 
inspection up to a high and sane 
Sacha iigelissms lar VaNCeh alike Wena ne cate ack ante uae ar ol mt 


hope to continue to do so, as long of work which passes through our 
as we. receive: the support which hands, the complaints are com- 
we now do from the Commission paratively very few and the justi- 
and the co-operation which is en- cation for complaint is even smaller. 
oem On Cea cOnUCACtOrs mantle yk kay he at the slightest 
others. hesitation in submitting complaints 
With the foregoing remarks I to us and we especially welcome 
will bring this paper to a close. constructive suggestions. 
If ‘my subject has: proved at. all I thank you for your kind atten- 
interesting and there is any dis-_ tion. 


Discussion: by Messrs. J). Flees, That ithe Hydro-Electric: Power 
Oswald H. Scott, P. B. Yates, Geo. Commission be requested to add 
Grosz.» Rhos Eb Martindale. “Avo l. “The. Ghairman vot ‘the: Rules: and 
Hicks, Geo. E. Whiton, Gordon Regulations Committee to the Com- 
Kribs and the President followed mittee which draws up the Rules 
this paper. and Regulations. Carried. 

Moved by Mr. Oswald H. Scott Moved by Mr. A. T. Hicks and 
and seconded by Mr. A. T. Hicks:— seconded by Mr. W. J. McIntyre: 
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That the Secretary be instructed 
to write a letter to the Hydro- 
Electric Power Commission, request- 
ing an answer to our letter regarding 
the changing of the name of the 
Electric Inspection Department. 
Carried. 

A hearty vote of thanks was ex- 
tended to Mr. Strickland for his 
efforts. 

Mr. Heeg, Guelph: I agree with 
what the WHydro-Electric Power 
Commission is doing and there are 
a lot of things which the Inspection 
Department can tell us. I would 
like to ask why the conduit in a 
service cannot be used as one wire, 
thereby dispensing with one con- 
ductor? 

Mrr Strickland:| While} nave 
every respect for Mr. Heeg, there 
are different phases of his question 
which should be considered. It is 
not always well to be governed 
entirely by the question of cost as 
sometimes what might appear to 
be a cheap method may prove more 
costly sin the ends ‘In: *the. first 
place, notwithstanding our Rules 
and Regulations and the Act of 
Parliament behind them, the Under- 
writers who control the insurance 
on most buildings do not approve 
of the method suggested by Mr. 
Heeg. His suggestion is by no 
means a new one, it having been 
brought up and thrashed out by 
the various inspection departments 
and engineering societies through- 
out the States and Canada, and in- 
asmuch as all these bodies have been 
seen fit to discard it, it has not been 
seriously considered in this Pro- 
vince and it would be detrimental 
to the interests of all parties con- 


cerned for the Commission to adopt 
Rules which would not be acceptable 
to the Underwriting bodies which, 
after all, control the situation. 

The Underwriters are now entirely 
satisfied with our present Rules and 
Regulations and it would be obvi- 
ously burdensome to have two sets 
of Regulations in this one Province. 
If we had such a rule, we could of 
course certify that the installation 
in a building was in accordance with 
our Rules, and issue permit for the 
use of current, but there is nothing 
at present to prevent the Under- 
writers from objecting to it and 
imposing a surcharge on the rating 
if they considered it dangerous. 

If Mr. Heeg really desires to have 
this matter thrashed out or re-con- 
sidered, I would suggest that he 
communicate with the Commission, 
requesting that it be considered 
by the Rules and Regulations Com- 
mittee and at this juncture I might 
mention that the Commission has 
approved of the addition of five out- 
side representatives on this Commit- 
tee. |, for *one, "donot jproposes10 
stand in the way of advancement or 
the acquisition of any knowledge 
which will tend to improve condi- 
tions but at the present moment 
I am not at all favorably impressed 
with the suggestion. 

Mr. “Scott: Mr Satrickiaricsnae 
given us the evolution of Electrical 
Inspection. I think we would be 
interested to know the evolution of 
the Rules, or in other words: What 
must be done to make a rule legal? 

Mr. Strickland: In answering that 
question | would point out that the 
Rules and Regulations of the Com- 
mission started practically where 
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(oem National Gode-leitcoff. =Ori- 
ginally an attempt was made to 
draft an entirely new set of Regula- 
LOWS meee result ewas not Satis- 
factory. For instance, provision was 
made in the proposed Rules for some 
Six or seven. Gilferent weights’ of 
conduit instead of one standard 
which we now have. It would not 
be difficult to imagine the enormous 
stock which would necessarily have 
tow eucalhicdsdi such a. condition 
were permitted, and again; there 
would be eternal strife as to what 
weight of conduit would be permitted 
in the various classes of installa- 
tions and the trifling saving in the 
weight of the conduit would be more 
than lost in the confusion, the capital 
investment and interest on unused 
stock, to say nothing of the loss of 
time and the inevitable mistakes 
which would occur on the part of 
contractors in making improper se- 
lections of conduit: I am glad to 
say that this method was not adopted 
by the Commission. 

The Rules and Regulations of the 
Commission differ from the National 
Code only in so far as protection to 
Iiiewis concerned]. «In this. respect 
the Code was lamentably wanting, 
whereas the Commissions Rules 
and Regulations, I believe, are the 
most complete to be found on this 
Continent. 

Should the addition or amend- 
ment of a Rule be necessary at the 
present time the proposed amend- 
ment is brought before the Rules 
and Regulations Committee and 
discussed .lie=it 7S. adopted. | the 
recommendation is submitted to 
the Commission for approval. It 
is then approved by Order in Coun- 


cil and when this formality is com- 
pleted it is then a law of the Province. 
There are several amendments now 
awaiting this Order in Council and 
which will, when approved, be added 
to our present Rules and Regula- 
tions. 

Mra scott. © hat is allvricht-tor 
some of the societies that are well 
represented on the Board that draws 
up these Rules and Regulations, but 
I think the men in the field who is 
actually in touch with these con- 
ditions will be no better off as he 
has no chance to comment upon the 
Rules= and sRecoularions / that —are 
from time to time brought up before 
the Committee on Rules and Regu- 
lations and as we have a Rules and 
Regulations Committee, I would 
like (to “see-.the chairman of -that 
Committee appointed from Class 
iy members, Of the Associations «| 
think sG@lassmA, menmought.1o).9¢ 
represented, not necessarily in place 
ole one Ol the pAssociate= members, 
but they ought to be represented. 

The President: I think Mr. Scott's 
suggestion is a very good one, but 
it must also be remembered that 
this “Association “is not ‘strictly a 
Hydro one, but “itis simply. <a 
Municipal Electrical Engineer's As- 
sociation covering all municipal elec- 
trical-utilitiesiin the» Province andat 
seems to me that this body ought 
to be officially represented on that 
committee. Of course, probably 
Mreotricklancdwilltsay ie toate is 
done then the private companies 
selling electrical energy will also 
have to be represented. 

Mr. Strickland: I quite appreciate 
Mr, Scott's ‘suggestion, I have 
nothing to sell and any help I can 
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get and any suggestions are abso- 
lutely welcome, but I would say 
that inasmuch as we now have seven 
of you on the committee I do not 
think that we need more. I would 
think it would be enough if you 
appointed one of these men to 
represent the Association. 


Mr. Scott: I do not think they 
are as well qualified to criticize as a 
man who is in«the field: Then the 
Toronto members are only associate 
members, | think it is the men who 
are right out in the field that you 
would get the best results from. 
You say in your paper all men hold- 
ing positions of electrical inspectors 
on the Commission's staff have been 
well-trained journeymen wiremen, 
but these men who are drawing up 
the Rules and Regulations are not 
journeymen wiremen and I think 
that those are the men who ought 
to have something to say in the 
making of the laws. 


Mr. Strickland: In answering that 
I might say that I keep in very close 
touch with all my inspectors with 
respect to every change in every rule. 
I send out circulars and get every 
man’s opinion. It is a question for 
the Commission to decide whether 
they want to enlarge that Commit- 
tee. It might be very good so far as 
attendance is concerned, we never 
have too large an attendance at 
any time and the more the merrier. 
We would be sure to get five or six 
in that way. anyway, Itethe out- 
side members are so interested in 
our work, they no doubt will show 
up too. I do not wish to put. any 
stumbling-block in anyone's way at 
all. 


The President: We must also 
remember that these gentlemen are 
employees of the Commission. The 
Commission makes the rules and 
they do not feel so free to express 
opinions as those of us who are not 
in the jurisdiction directly of the 
Hydro-Electric Power Commission. 

Mra Kribs.=In- answer to, Mr, 
Scott, that the men of the various 
towns are afraid to express their 
opinion. I think in each case the 
district engineer should be a member 
Giyetnis=-committeesane- the. local 
committee should tell their troubles 
to the engineer and [| think he would 
be the proper party to: take it up 


with the Rules and Regulations 
Committee. 

IN tee ocorte ie Cini enOssGoupt. 
Mr. Kribs observes all the Rules 


that come in force and we dont 
prevent that. I would like to make 
a motion to the effect that the Hydro- 
Electric Power Commission be re- 
quested to add the chairman of our 
Rules and Regulations Committee 
to the Commission's Committee 
which draws up these Rules and 
Regulations. 

Mr. Strickland: What are some of 
the Rules that you object to? 

the President l-am-atfraid there 
are too many. 

Migestnicklandes. |. nere=is: «no suse 
putting in negative objections. You 
must bear in mind, with due respect 
to your Hydro men, that there are 
also a lot of private companies with 
men: in the field:2 For the sake: of 
argument we will assume that the 
private companies and the Hydro 
ates aAbOUL six. ane six. © lhere-are 
also the supply companies and the 
manufacturers, to say nothing about 
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the contractors. The Inspection De- 
partment must inspect for all parties 
alike and should not be subject. to 
undue influence on either side. [| 
Cal assure “you: that. it’ requires -a 
good deal of diplomacy and care, to 
say nothing of fair judgment, to 
satisfy all these private companies 
that we are dealing with them fairly 
and granting no favors to institu- 
tions bearing the name ~Hydro.”’ 
We also have to deal with the Under- 
writers, who already criticize our 
Inspection Department more or less. 
They seem to think that our Rules 
are going backwards. For instance, 
they consider the permission of 
2,200-volt wiring in conduit a step 
in the wrong direction. 

The Commission’s Rules permit 
the use of rubber-covered wire in 
conduit whereas the Underwirters’ 
Rules require lead cable. Ours ori- 
ginally did the same... The Under- 
writers now claim that the Inspec- 
tion Department was forced to 
change that rule because the Hydro 
was doing wiring that way. | there- 
fore think we should be very care- 
ful not to leave any openings which 
could be criticized. In the making 
of such rules all parties should have 
an equal voice. The change, how- 
ever, may prove to be all right in the 
long run and | am prepared to give 
it a fair trial. My prejudice, how- 
ever, is in favor of lead cable. 

A lot of these private companies 
and the Underwriters often make 
the remark that “you fellows mean- 
ing the Inspection Department, and 
the Hydro interests make rules to 
SUi@evouroWwns-jObs.-. but, 1 can 
assure you that our Rules are made 
and enforced just as impartially as 


though the Inspection Department 
were in no way connected with the 
Hydro. I am trying to impress 
upon the general public that by our 
Rules and the way they are enforced 
we are fair to all parties concerned. 
Sometimes you speak of these rules 
asmyrules. They are not my rules, 
but the Rules of the Hydro Com- 
mission and | think that what the 
Commission has adopted and done 
in the past should be sufficient 
evidence of good faith. 

Mr... vates; = l-don t think there 
is any larger Association interested 
in these Rules and Regulations than 
this Association right here. Taking 
it as a whole, | think that the muni- 
ciaplities interested in this Associa- 
tion combined are almost as large 
as: horonto.= Mrs strickland:says 
that he is very anxious for all these 
opinions and wants the best opinions 
that can be obtained, and he would 
like to have a large committee and 
as many attend as possible and get 
a thorough discussion from all points 
of view. Toronto has five members. 
The jobbers and manufacturers are 
all represented. The Toronto Board 
ol. Lraderis=represented.. [her rest 
of the Province is not represented in 
any way, shape or manner. If this 
is going to make it easier for some of 
the manufacturers to get their com- 
plaints discussed by the Committee 
or to bring up any suggestions to 
thes Committee, |» canseeanos des= 
tructive criticism or cause for Mr. 
Strickland s question, as/ito. what 
GUleES we. ODIEch stot vis  notnthat. 
All of these things taken together 
make me believe that it would not 
be harmful to have an additional 
member and possibly it would be a 
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good thing and it certainly would 
be a good thing for the municipali- 
ties and I would heartily approve 
of the motion before the House that 
such a representative be appointed 
from this Association. 


Mr. Martindale: I would move 
an amendment that the President 
of this Association represent this 
Association on the Rules and Regu- 
lations’ Committee of the Hydro- 
Electric Power Commission. 


Phew President. -l might sayin 
response to your motion that we 
have comparatively few of the 
troubles that you men been com- 
plaining of. We do not do any local 
wiring and generally our friction 
with the inspection department has 
been practically nil. For this reason 
Povechetmat- leam- not: inthe: same 
light as some of the other munici- 
_ palities and would not be a proper 
representative. [I think you ought 
to appoint a representative from the 
Association without naming any 
specific bearer. 


Mr--Hicks:—- | -second ithat: 


The President: Is there any furth- 
er discussion on the motion that the 
‘Hydro-Electric Power Commission 
be approached with a view to 
authorizing a representative from 
the Association on the Rules and 
Regulations’ Committee who will be 
named by the Chairman of the 
Rules and Regulations Committee. 


Seconded by Mr. Hicks. Carried. 


Mr. Grose, of Waterloo: Before 
we had the approved service boxes 
it was necessary to have a meter- 
board of asbestos. To my mind 
we could do away with that asbestos 
meterboard. I think that could be 


It seems to me it 


dispensed with. 
is more for appearance. 

Mr. Strickland: As I said before, 
what is the use of us making Rules 


if we cannot enforce them? That 
is another thing that is controlled 
by the Underwriters. 

The President: They should not 
have anything to say in the matter 
at all. As I understand it at the 
present time there is a Commission 
sitting on that very subject and it is 
tobe Jhoped=that, very= soon the 
Government of Ontario will control 
insurance rates instead of the Under- 
writers. Most of you who are also 
managers of Waterworks Depart- 
ments know that the Underwriters 
are very arbitrary. They are mak- 
ing absurd demands and the sooner 
they have no more to say about the 
making of insurance rates, | think, 
pherpetter 

Mr. Strickland: What I want to 
impress upon you is not the ques- 
tion of whether the Underwriters 
are right or not, but I mention the 
fact-that at thepresent: time the 
Underwriters control the insurance 
companies. There are only two 
or three companies that are not 
controlled by the Underwirters. 
Some people imagine that they are 
a body of people who are never seen 
and that they say a thing and no- 
body can dispute it. The Under- 
writers in Canada to-day are known 
as the Canadian Fire Underwriters’ 
Association. That is to say, all the 
tariff companies or the old stock 
companies and no doubt they are 
the best companies, they get to- 
gether. and they say “we are the 
underwriters. Inectaiseavay. the 
manager of every company is a 
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member of the Underwriters’ As- 
sociation. I think there are fifty- 
six companies. They open an office 
in Toronto and they charge all the 
companies pro rata on their income 
to defray the expenses of the Under- 
writers wAssociation -office. [hey 
can say We will have to charge 
two dollars now where we have 
charged only one, because they are 
Usidewrivaro, power. ss Unless irvou 
supply a steam pump we will charge 
you two dollars —and they don't 
Caheawnietmern. you doxiteor-not.2 In 
the State ot Rexas. they spassed <a 
law controlling the rates and the 
results was that the insurance com- 
panies closed their offices and busi- 
ness was paralyzed. That is the 
problem the Hydro Power Commis- 
sion is up against. In telling these 
things I am only explaining the 
organization you have to deal with. 


VWitimrecarcd to. the Question ‘of 
leaving off the asbestos. Supposing 
a company finds that you are not 
using any more asbestos and the 
next day a fire is proven to be caused 
by that neglect; would it not look 
a little peculiar when all the rest of 
the Continent; fas: found: .that it 
Shouldisoe there. and, the “hydro 
Commission would say that it should 
not be there? I do not think myself 
that meters should be placed on dry 
boards without protection. 


Mr. Hicks: . What was done with 
that petition that was sent to the 
Commission about changing the 
name of the Inspection Department? 
If nothing has been done I would ask 
that a letter be sent to the Hydro- 
Electric Power Commission regard- 
ing the same. 7 


The President: It was presented 
to the Chairman and he promised to 
see that it was given consideration. 
Since then we have not heard any- 
thing about it and I think we ought 
to get right after it, requesting an 
answer to our letter regarding a 
change of name. 

Seconded by Mr. W. J. McIntyre. 
Carried. 

Mr. Whiton, of Dundas: Regard- 
ing service boxes being sealed by the 
authorities, I know in Dundas we 
are often called out to put a fuse in a 
Service box anc: ninestimes: outs of 
ten we find that the fuse in the box 
is defective. Don't you think that 
a small house should have more than 
one, circuit? 

Mr. Strickland: It is very re- 
freshing to have someone ask such 
a question. We have not the slight- 
est objection to anyone having it 
even divided= ntowiive: circuits tor 
the one house. -We only ask for . 
the minimum requirements but we 
always urge the extra “auxiliary 
fuse .and the. way the rules and 
regulations are now it would be a 
very small house that would not 
require the extra fuse. 

Mr. Whiton: All our small houses 
have only one service box and the 
jobs are passed by the inspectors. | 
understand that in Strathroy they 
have to put in two service boxes. 

Mrs ates s2lvecannot see, that 
that would do any good because if 
there is only one circuit your fuse 
box would be an auxiliary; it would 
be going all-the times, J cannot 
see that it would make a bit of 
difference. You would have to go 
around and keep your fuses in the 
sealed box just above the fuse out- 
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side or else it would keep going all 
the time. I cannot see that you 
could get away from that. 

Mr. Martindale: I would take 
this opportunity to move a hearty 
vote of thanks to Mr. Strickland for 
his efforts. 

Seconded and carried. 

Mr. H. H. Madgsick next read a 
paper on “Factory Lighting.” 

This paper was discussed by Messrs. 
H. F. Shearer, E. M. Ashworth, 
Gordon Kribs and R. H. Martin- 
dale. 

At the close of the discussion a 
hearty vote of thanks was tendered 
Mr. Madgsick. 

Mr. Wills Maclachlan gave a 
demonstration of the Prone Pres- 
sure Method of Resuscitation. 

The meeting adjourned at 6.30 
o clock. 

Immediately after the afternoon 
session supper was served to the 
Association at the Restaurant, ad- 
dresses were delivered by Messrs. 
Fred. W. Field, H. M. Trade Com- 


missioner, Toronto, and Geo. C. 
Rough, Vice-President of the Pack- 
ard Electric Company, St. Cathar- 
ines. 


Minutes of Meeting, June 15, 1918. 


Morning Session. 


The meeting was called to order 
al wo.0o10 clock: 

The session opened with a paper 
entitled “Sales Service abyaMireae 
Psu Wiaddent 

Discussion followed by the Presi- 
dent, "Messrs...P= BecYatessabaae 
Sifton, V+ Bs Goleman,2A “salen. 
nings, Canadian Engineer, Gor- 
don cribs; Jo Bai eke poe ie 
Shearer and H. ©2Fisk: 

Moved by Mr. G. E. Chase and 
seconded, by Mrve IeSittonm: 

That a hearty vote of thanks be 
tendered Mr. Madden for his worthy 
paper Garnied: 

“The Commercial Application of 
Synchronous Motors” is the title 
Of-a paper read ay MraiMien hanie= 
Henry. 


The Commercial Application of 


Synchronous 
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By M. J. MCHENRY 
Manager, Walkerville Hydro-Electric System 


HE theory of the Syn- 
chronous Motor in 
its application as a 
power factor correct- 
or, is familiar to 
every engineer, and 

is not greatly complicated. It is 

not the purpose of this paper to 
discuss this theory or to call atten- 
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tion to the most approved methods 
of design calculation. An attempt 
will be made, however, to point 
out the principal characteristics of 
this type of apparatus which make 
it applicable to certain classes of 
service, and further to discuss the 
industrial use of these Motors in 
relation to the central station and 
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its customers. A few remarks will 
also be included on the selection 
of the proper motor for different 
classes of load. 

inesaiscussion: of the: character- 
istics of Synchronous Motors can 
probably best be accomplished by 
comparing with those of the well 
known polyphase Induction Motor. 
Almost everyone to-day, is more 
or less familiar with the Induction 
Motor and its operation, since this 
type of Motor has been almost 
universally applied wherever elec- 
tric power supply is available. In 
considering the industrial applica- 
tion of Synchronous Motors, such 
a comparison should be made with 
reference to the operation of the 
apparatus. This would call for a 
comparison covering—starting char- 
acteristics, ruggedness and durability 
Cisethe= equipment, “simplicity of 
construction, efficiency and freedom 
from interruption of service. 

ies erincipa. echaracteristic Sof 
the Synchronous Motor, and the 
one which gives it a commercial 
value, is its ability to maintain 
high power factor and, if necessary, 
to be used to improve a poor power 
factor due to other equipment on 
the system. For any given load, 
the Induction Motor operates at 
a constant power factor which is 
always lagging—the lighter the load, 
taemereater ctne« lag. =The» power 
factor of the Synchronous Motor, 
on the other hand, is always within 
the control of the operator, and 
Cate be. made “unity, lagging or 
leading at will, by manipulation 
of the field rheostat. This feature 
is of particular importance to the 
central station to-day, especially 


where there is long distance trans- 
mission and heavily loaded lines, 
or where the feeder regulation is 
poor. It also becomes of great 
interest, to-- the customer "whose 
power factor is low and who is, 
consequently, being penalized by 
the Power Company. This ability 
£O COL eCUs DO Wem nactor- .callsmonr 
the use of the Synchronous Motor 
commercially,, to increase the ca- 
pacity on transmission lines which 
are operating under an overload 
in current due to low power factor, 
to increase the capacity of trans- 
formers similarly overloaded, to 
raise the power factor of isolated in- 
dustrial loads and to assist in main- 
taining the voltage of feeders and 
transmission lines within proper 
limits. 

The starting characteristics of the 
Synchronous machine do not differ 
greatly from those of the Induct- 
ion Motor, either machine drawing a 
heavy lagging current from the 
linevif istarting: under its load: It 
must be remembered, however, that 
it is comparatively easy, in certain 
types of Induction Motors to so 
design them that they can come 
Up ato sulle speed swith wiull: loads 
and not cause. a severe drain on 
the system. On the other hand, 
Synchronous Motors that can 
develop as good torque in starting 
up, are generally of quite special 
construction. Consequently, it is 
not possible to apply the Synchron- 
ous. Motor to every -service® that 
can be taken care of by the Induc- 
tion Motor. As the starting torque 
of the Synchronous Motor is usually 
obtained by means of Amortisseur 
windings, similar to the Squirrel 
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Cage winding in the rotor of an 
Induction Motor, it is possible to 
vary the torque by modifying this 
winding. Theoretically, this is a 
practical proposition, but for var- 
ious loads, it is prohibited by the 
commercial cost of the design re- 
quired.¥ It is of interest to: “note 
that widely different characteristics 
can be obtained by the use of 
different materials and methods of 
design in the Amortisseur windings 
of a Synchronous Motor without 
serious detriment to the efficiency 


of the Motor, since it always runs. 


in synchronism under load. On 
the other hand, the Induction Motor 
always has a slip with consequent 
losses in the rotor winding, which 
losses are increased with an increase 
of ‘the resistance in. the winding: 
The starting apparatus required for 
both types of Motors, is some- 
what «similar; but there is< the 
additional complication, in the case 
of the Synchronous Motor, intro- 
ducedaiby. the Woe. felch ryathie its 
special exciter. 

From a mechanical view point, 
there is no question- but that the 
Induction Motor, with its absence 
of sliding contacts and its simply 
constructed rotor, lends itself to 
more severe Service than’ thevoyn- 
chronous Motor with its more com- 
plicated rotating field and auxiliary 


Exciter. From an electrical stand- 
point, the Induction Motor still 
has its advantage of simplicity 


since little auxiliary equipment is 
required for its operation and little 
attendance is necessary after it 
is once started. The Synchronous 
Motor, on the other hand, must 
have a separate D.C. Exciter with 


rheostats, field switches, etc., and 
good operation depends largely on 
the degree of field excitation given 
the motor. 

With regard to the possibilities 
in efficiency, the Synchronous Motor, 
in its nature, has the higher effi- 
ciency at the higher loads and 
the Induction Motor, at the lower 
loads, this difference being due to 
the energy required for excitation 
of the Synchronous machine as 
compared- ‘with the rotor losses 
of the Induction: Motor lm eene 
Synchronous Motor, due to the 
larger air gap and the limitations in 
heat. dissipation: in-the field cons: 
the’. excitation at} - no. 1oac mamas 
relatively high, but this excitation 
is “not’ increased’ -ereatly mata ul 
load.” = In.=the Induction= «Motor 
the secondary losses at no load” 
are small as compared with those 
at full load.’ In general, how- 
ever, it is possible to obtain higher 
efficiencies with synchronous  ap- 
paratus than with Induction Motors. 
As’ an example—let us’ compare 
the efficiencies of two machines 
of approximately the same _ size. 
Fig, 1. This figures gives sein. 
ciencies for a Squirrel Cage Induction 
Motor: of 250 HPS Capacity woes 
R:°P:M.; "22.00 “Volt, Sep hase.wmer 
cycle, and also: the efficiencies tor 
a Synchronous Motor of 240 H.P., 
000 RL PIM: 2200 = Volt, erp mane 
60 cycle. Curve No. 1; gives the 
efficiencies for the Synchronous 
Motor at 100 per cent. power 
factor ; Curve No. 2, for the Syn- 
chronous Motor at 80 per cent. 
power factor leading ; Curve No. 
3, the efficiencies for the Induction 
Motor, and Curve No. 4, the corres- 
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Moondine oower factor ior the. In- 
duction Motor. It will be noted 
tnathatetull load and. 34.-load,> the 
efficiency of the Synchronous Motor 
exceeds that of the Induction Motor, 
Wier ate cthe liohter= loads, > the 
Induction Motor has the advantage. 
It must be remembered, however, 
that at the lighter loads, the Syn- 
chronous Motor has the advantage 
of maintaining a high power factor, 
while the Induction Motor, has a 
very low power factor, as will be 
Hered trome the Curves / iurther- 
more, the Induction Motor power 
factor is always exceedingly low 
compared with that which can be 
obtained from the Synchronous 
Motor. Extremely good efficiencies 
have been obtained with Synchron- 
ous Motors, the following being 
those obtained on actual test with 


Ot? SOln icles) DhasSemmOoe CuCle: 
4000 volt; 1200 R.P.M., Sychronous 
Motor for direct connection to Cen- 
tritugal:-Pump. 
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The efficiencies to be obtained with 
a Squirrel Cage Induction Motor 
of the same capacity and rating, 
would be as follows : 
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From an efficiency standpoint, it 
would appear in general that better 
results can be obtained with the 
Synchronous Motor. 

A valuable characteristic of the 
Synchronous Motor is the possi- 
bility of increasing its excitation 
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in such a manner that the Motor 
is not in danger of breaking down. 
It is well known that the maximum 
torque of the Synchronous machine 
can be increased by over excitation. 
This increase in exciting current 
can be accomplished by means of 
a field regulator actuated by auto- 
matic relays, or in the case of 
Motor Generator sets, by series coils 
on the motor fields, excited from 
the D.C. generator armature. The 
maximum torque of the Induction 
Motor on the other hand, is fixed 
for any one machine, provided the 
voltage is constant. 

It. is well’ known that once a 
Synchronous Motor has fallen out 
of step, the excitation must be 
reduced or entirely removed in 
order to get the Motor back into 
synchronism. This is sometimes 
used as .an argument for the In- 
duction Motor in cases where the 
line voltage is likely to be inter- 
rupted? for “a short. time ory drop 
to such a low value that the Motors 
fall out of step. This argument 
is questionable, however, as should 
full voltage come on an Induction 
Motor at rest or running at low 
speed, the draught of current would 
be so great as to trip the oil switch 
and necessitate starting up in the 
usual manner. It is the general 
experience: in (practice, that Syn- 
chronous Motors behave much better 
under such conditions as partial 
short circuit, or even the dead 


short circuit to ground of one 
phase of the line running to the 
Motor, than Induction Motors. 


This is due to the fact that the 
Synchronous Motor has its excita- 
tion supplied from an outside source 


and this excitation tends to raise 
the voltage at its terminals, rather 
than -to reduce it’ ~when “there ais 
any cause at work on the lines 
tending to drop the voltage: and 
furthermore, to the fact that any 
given strength of field on a Motor, 
tends to maintain the ability of a 
Motor* ‘to searry lodd~ whens the 
potential back of. the Motor; is 
reduced. On the other hand, in 
the case of the Induction Motor, 
any drop in voltage in the lines 
leading to the Motor must result 
in a still greater reduction= of the 
voltage at the Motor and, conse- 
quently, an’ “increased= “currentmire 
carry the load. This increased cur- 
rent, <in> turn; results ine ae ssrue 
further reduction of the supply 
voltage and consequent dropping 
out of step. Before concluding the 
comparison of these two types of 
motors, it would be well to con- 
sider the question of torque char- 
acteristics. (Fig) »2) This figure 
gives the comparative torque char- 
acteristics of.050 Fie s 1 260,35 ane 
60° Cycle, 2200 Volt. Synchronous 
Motor and Squirrel Cage Induction 
Motor, +The speeditorquescumve 
given for the Synchronous Motor 
can be taken: as chardcteristicsso: 
this type of Motor with Squirrel 
Cage winding of average resistance, 
or that most common in commer- 
cial machines. It will be noted 
that the initial torque of the Syn- 
chronous Motor, exceeds that of 
the Induction Motor but that the 
final sor “pull in’ jtorque omacee 
Induction Motor, is much _ better 
than that of the Synchronous Motor. 
By using the curves of apparent 
torque efficiency, we note that for 
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to keep 


the same input, the torque of the 


Synchronous Motor is greater up 
to about 80% of speed. 


tinction that the Induction Motors 
are poor and expensive at low speeds 


while" they \-are =exceeding 


lectien 


y satis- 


I 


falls off rapidly, until at 90% of 


Specdstitais not anuch more than 
one-half that of the Induction Motor. 


factory and comparatively cheap 


at high speeds. Also the greater 
the capacity ~of the machine “re- 
small in com- 


Beyond this point the Synchronous 
torque is 


Motor 


quired, the greater the advantage 
of the Synchronous Motor 


lationito test. cost. 


parison with the Induction Motor 


until the .C, sfield 


about 95% 


in re- 
is evident 


is excited at 


It 


when 


of full speed, 


applica- 
Synchronous 


apparatus (except in a few isolated 


that for extremely small 


tions of power 


the 


S) 


i 


it 


In view of the foregoing, 
perfectly obvious that either type 


it rises abruptly to full torque. 
of Motor has advantages 


cases) has the disadvantage of ex- 
tremely high first cost and com- 


which 


are peculiar to itself proper con- 


plicated equipment and operation 


e the 


l 


sideration of which will enab 
engineer to put the right 


in the right place. 


when compared with the Induction 


Motor. 


Motor 


useful 


iS 


It 
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It may be stated in general 
that the customer of a Power 
Company has little technical inter- 
est in the use of synchronous equip- 
ment, since it is more expensive 
than Induction Motor equipment, 
is not readily adapted to extremely 
small unit installation and is, even 
with the present design, less rugged 
and easy to operate. On the other 
hand, in the. larger units, these 
points are of less significance and 
industrial application of Synchron- 
ous Motors can be made where 
relatively large concentrated power 
applications occur. This may some- 
times be supplemented by, but is 
generally differentiated from, group 
and individual motor drives in a 
manufacturing plant. It will, there- 
fore, be found that such applications 
will be made on large centralized 
equipment, such as air compres- 
sors, refrigerating machines, pumps, 
motor =ceneratore sets: Fete Orin 
certain instances where there is 
one centralized power supply using 
mechanical distribution through-out 
the plant.: An example! of this 
latter case is the smaller milling 
eoncerric, “where all the emanutac- 
turing processes are correlated and 
there is no diversity factor since 
all machines operate at load when 
the mill is in commission. This 
particular case gives an opportunity 
for the commercial application of 
Synchronous machines more espec- 
ially so as there is no requirement 
for frequent starting and stopping 
which obviously is not advantageous 
to the Synchronous equipment. 

From the standpoint of the con- 
sumer of power, the motive for 
the Synchronous Motor Applica- 
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distance transmission line, 
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tion is found either in a power 
rate favourable to unity power 
factor or leading load, in a sharing 
of the expense of initial installation 
by the central station company, 
or...in-sa= special--rate Wowemethian 
that for the Induction Motor ser- 
vice “and -oftered: .by “the sicentral 
station in consideration of the im- 
provement of distribution conditions 
which will prove advantageous to 
the central station company. 

Almost all modern systems of 
charge for electric power are based 
on the maximum demand in con- 
junction with the kilowatt-hours 
usually tin =the = form "so samrcircer 
charge for power and another direct 
charge. 10rs eneroys or On manor 
factor distributed over a _ period 
ot ‘time “ln the latten tcascamenc 
charge comes back to éither 2 
recorded demand charge or the 
rating of the connected equipment. 
Usually a metered system of de- 
mand seems to be distinctly pre- 
ferable. 

If such a metered demand were 
based on the kilovolt amperes rather 


than on the kilowatts, the: con- 
sumer ‘has -avudistinct sinteréestaanm 
maintaining the power factor as 


near to unity as possible. In the 
case where energy is supplied from 
a hydroelectric plant, over a long 
this? 4s 
the rule “and the customer ids 2 
incentive to make Synchronous in- 
stallation of usually from ten to 
thirty per cent. of the. annual 
cost of power . 

When operating companies take 
account of the power factor of the 
customer's load in making their 
rates, it is to the customer's benefit 
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to install condenser capacity and 
thus obtain the benefit of decreased 
power rates, if, by so doing, the 
saving in power cost will pay the 
fixed charges on the capital required, 
as well as the increased operating 
charges, due to the installation of 
such an equipment. Another in- 
Seance Ol matiiem Value. Of; the cor- 
rection of the power factor alone 
would be in case the customer 
owns the step-down transformers 
and due. tothe snatural-srowth 
of this plant, the Induction Motor 
load has reached the limit of- the 
transformer capacity. The power 
factor of the average commercial 
induction: “Motor: toad: -is in the 
fleiszhnoornood=- of 77o 7 per ‘cent. so 
that by installing a Synchronous 
Motor, which in addition to de- 
livering mechanical power would 
also furnish sufficient leading cur- 
Prenat comraisesthe power factor of 
the whole load, the capacity of 
the plant could be increased by a 
considerable amount without in- 
creasing the transformer or switch- 
ing equipment. Under these con- 
ditions a Synchronous Motor of 
a5pepete cent. sot. the total./trans- 
former: capacity will <deliver an 
energy ‘load of 20° per cent. of ‘the 
totarhcapacity and at the ‘same 
time raise the power factor of the 
system to go per cent. 

itive Neflicitency. ofa generator, is 
affected by the power factor, al- 
though this variation is greatly 
modified by the ratio of the con- 
stant to the variable losses in the 
machine. This is determined by 
the design of the generator. There 
will be a difference of 2 to 2% 
per cent., however, in the efficiency 


of a generator operating at normal 
load and unity power factor, and 
the same generator operating at 
the same kv-a. and 0.8 power 
factor. The excitation required by 
a generator when operating at 0.8 
power factor will be in the neigh- 
borhood of 50 per cent. greater 
than that required for the same 
kv-a. at unity power factor. This 
rate of increase in excitation does 
not continue for power factors be- 
low 80 per cent. 

The effects of varying the power 
factor on transformers, although 
smaller in magnitude than the effects 
on the generator, must be con- 
sidered since they occur twice, at 
the step-up and at the step-down 
transformers. The losses in a trans- 
former with constant kv-a. output 
are practically the same for any 
power factor. However, since the 
losses are usually small in a well 
designed transformer, the decrease 
in the efficiency, due to decreased 
power factor, will be about 0.4 per 
cent. with: a reduction in power 
factor eto. o.8: 

Due to the fact that transformers 
contain a certain amount of in- 
cductancesit. 1s readily — seen = that 
lagging current will cause an in- 
crease in the internal voltage drop 
of the transformer and thus will 
affect the regulation, particularly 
inthe. Yease: of laree. {ransiermers 
which usually have a high react- 
ance. The capacity of a _ trans- 
former decreases with the power 
facters-ineetiie «samevumanner, fas in 
the generating equipment. 

The decrease in efficiency, be- 
tween unity and o.8 power factor 
for. constant: Ky-a.) ‘ins -a@ circuit, 


32 THE 


BU Ee ere 


which includes generator, trans- 
formers and the transmission line, 
assuming average values, — will 
be approximately as follows : 


K5ener ater. cat was came te se pCucent: 
‘Transioemecs 2204. Or Der cent. 
a ransniission) LVines- ars 32... 2-pen cent. 


“Lhis: Bives’a total of, 5:00 per Cenc. 
decrease in efficiency. The regu- 
lation of the System becomes stead- 
ily worse with lower power factors, 
although the increase varies in dif- 
ferent portions of the circuit. This 
condition results in either greatly 
increased excitation on the gen- 
erators or else widely varying volt- 
ages.at the recetying end of- the 
circuit for varying loads. The ca- 
pacity “ol “the System <itor* equal 
heating will be decreased directly 
with the power factor. 
is modified, however, in the case 
of the generator fields, which will 
suffer an increase in temperature 
with lagging power factors, due 
to the increased excitation required. 


It will be noted -that! by *an, in-= 
yestment.ofy ia relatively “small 
amount in the condenser, a much 
larger amount represented by the 
prime movers, generators, transmiss- 
ion line and transformers, is made 
available. In addition, the operating 
efficiency of the entire system is 
very greatly increased. 


An attempt has been made in the 
foregoing to point out various: con- 
ditions which make the installation 
of Synchronous equipment of com- 
mercial value. The discussion has 
been primarily confined to that 
covering a Synchronous Motor 
carrying both mechanical load and 
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condenser load. This is, of course, 
the ideal arrangement as _ highest 
efficiency is obtained from the Syn- 
chronous machine under these con- 
ditions. There is, however, a special 
application of Synchronous Motors 
coming under the classification of 
“Synchronous Condensers” and di- 
vided. into. ‘two “main= ‘classes "on 
service. First—the regulation. of 
power factor, merely, without me- 


chanical “load: :\ Second: “the sreguz 
lation of voltage by means of 
varying power factors. In the first 


class of operation, the condenser 
would probably be installed as a 
portion of the customers equip- 
ment and would, therefore, pro- 
bably be removed from the control 
of the power company. Where a 
condenser is used, however, for 
regulating the voltage of a trans- 
mission line, the condenser will 
probably be. the property of the 
owner of the line and will be operated 
as. a part. thereof, and» moreover 
will probably be controlled by an 
automatic voltage regulator. 

In the case of the firsticlass tog 
power factor correction only, the 
Synchronous condenser will only 
be required to deliver leading current 
and would cost approximately 15 
per cent... less) than; -synchromems 
Motor having the same continuous 
rated capacity. 

In the case of the second class for 
voltage regulation where automatic 
regulator is used in conjunction 
with the motor to maintain the 
voltage constant, the condenser must 
deliver both leading and lagging 
current and the cost will be practi- 
cally the same as a Synchronous 
Motor of the same capacity. 
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The installation of the Synchron- 
ous equipment is, however, not 
warranted in every instance and is 
a matter which should be given 
every detailed consideration before 
the installation is proceeded with. 

For any such installation which 
may be under consideration the 
matter should be brought down to 
a dollar and cents basis, if possible. 
ieacwecOst es Olathe new apparatus 
should be balanced against increase 
in capacity. Increased operating 
costs should be balanced against 
increase sin= ehuciency,. ands a -com- 
parison: should Ibe made’ of. the 
service with and without the con- 
denser. 

In general a Synchronous con- 
genser will “have. -the ‘most: effect 
and therefore, will be of the greatest 
wale whem ait 1s installed at-the 
same point as the load since in this 
case it benefits all apparatus be- 
tween itself and the generator. A 
further gain is obtained by driving 
a mechanical load in addition to 
the=-corrective action ‘of: thé con- 
denser. 

For the average industrial use, 
it may be taken as a general rule 
that the Synchronous Motor having 
equal motor capacity and condenser 
capacity, is the most efficient and 
economical. In this case, the motor 
will carry full rated mechanical 
loadvat approximately 71. per. cent: 
power factor. 

It would be advisable to con- 
sider, for a short time, the general 
construction of Synchronous Motors. 
Generally speaking, the construction 
of the Synchronous Motor is identical 
with that of the alternating current 
generator ; the difference between 


the two lies mainly in the way 
they are used, ~The Generator: re- 
ceives mechanical power at its shaft 
and this is transformed into elect- 
rical power, which is delivered from 
the armature ; the Synchronous 
Motor operates inversely to this— 
that is, it receives electrical power 
through its armature and_trans- 
forms this into mechanical power 
which is delivered from the shaft. 

The installation of the early type 
of Synchronous Motor was com- 
paratively complicated ; due to the 
low starting torque of the motor, 
it was necessary to employ auxiliary 
power to bring the unit up to Syn- 
chronous speed ; this was usually 
accomplished by means of an in- 
duction motor geared to or mounted 
directly on the Synchronous Motor 
shaft. Inthe modern type of motor, 
this inconvenience has been elim- 
inated by greatly improving its 
self-starting characteristics. This is 
accomplished by means of the’ auxil- 
jany 2 squirrels cage (winding in 
the pole faces similar to the second- 
ary winding of an Induction Motor. 

Fig. 3* shows an assembled rotor 
equipped with such a winding. The 
copper or brass bars are driven 
through slots punched in the pole 
face and=- “short-circuited -“by the 
circular end rings, into which they 
are riveted. The action is identical 
with that which takes place in an 
induction motor. When voltage is 
impressed at the armature terminals, 
a revolving stator flux is set up 
which induces currents in the short 
circuited “‘squirrel cage winding 
and these reacting against the arma- 
ture currents, produce rotation of 
the revolving element. 


* Illustrations omitted due to insufficient time to make engravings. 
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the 
at uniform Syn- 
chronous speed - that is the “‘squir- 
rel cage’ winding and the armature 


It is evident that when 


rotor is turning 


flux are revolving at the same 
speed -there will be no differential 
action and consequently no current 
will be generated in the secondary 
winding. Under ideal conditions the 
“squirrel cage’ winding would then 
be operative only during the period 
of sub-synchronous speed ;_ unfor- 
tunately, this is not always the 
case. When operating under fluc- 
tuating line conditions, the inertia 
of the revolving element produces 
an alternate acceleration and re- 
tardation of the poles relative to 
the armature flux ; this is what is 
termed: “ auntine. 22.01 the=smotor 
and results in a heavy interchange 
of the current between the motor 
and line. The ‘squirrel cage’ wind- 
ing, if properly designed; acts to 
prevent this trouble as any tendency 
to acceleration or retardation of 
the. rotorisets ee. currentsiin-—this 
winding which so react against the 
armature currents as to damp the 
period of angular swing. 

The “squirrel cage’ winding, as 
usually designed for Synchronous 
Motor work, must satisfy three 
different conditions ; (a) the ideal 
design for high. starting torque re- 
quires a winding of comparatively 
high resistance ; (b) for a strong 
~pull-in torque’ —i.e., the torque 
to draw the motor into Synchronous 
speed —this resistance should be con- 
siderably decreased and (c) for a 
perfect damper against “hunting” 
the ideal winding, should have a 
negligible resistance. The design 
which will satisfactorily meet all 
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three conditions must, therefore be 
in the nature of a compromise. 
Either the starting conditions or 
the “pulling in’ condition is usually 
the predominating factor which de- 
termines the value of the resistance 
chosen, the relative importance of 
these factors varying with the nature 
of the motor load. 

An example of this is shown in 
Fig.4. At ‘A’ is shown the torque 
curve for a motor starting a reci- 
procating air compressor with all 
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valves open to atmospheric pres- 
sure.. .lnothis. casenityirequinecem.c 
percent. torque ?to) start} thesunie 
and-- but 20. per. -cent.. torque .to 
pull the motor into Synchronism. 
At ~B’, similar results are given 
for a motor connected to centri- 
fugal pump or to a blower, all 
valves or shutters being closed. 
In «this. case the: spercentagemar 
“pulling in’ torque is over three 
times that required for starting 
from rest. It is evident that the 
relative resistance of the ‘‘squirrel 
cage winding should be higher 
in the first case than in the second. 
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Figure 5* illustrates a different 
type of rotor construction. In this 
case the slots break through to 
thewsurtace of the pole -and: ‘are 
deep and narrow. This gives to 
a certain extent an automatic change 
im sthe sresistance. as the iotor 
BpecoSaup. = Wnen= at rest the full 
periodicity causes the current to 
crowd to the top of the winding 
ener snass tne ~same. efiect as. “the 
higher resistance winding, which 
iceetnomconcition=.cesired. atathe 
instant of starting. As Synchronism 
isueapproached. the periodicity” of 
the current in the winding becomes 
low and the resistance is conse- 
quently reduced, bringing about 
a condition ost favourable to 
“pull-in” torque. There are various 
other types of rotor construction 
which need not be discussed here, 
but itis to be noted, that different 


conditions of operation call for 
all these various types of con- 
struction. 


Figs,o) 7< and 8," allustrate Syn- 
chronous Motors which have been 
built for particular classes of work. 
Pige 6 shows a, 250 -1.P.-3. phase, 
Womeycle 4000) Volt, 91200-R.P:M. 
Synchronous Motor with direct con- 
mected exciter for driving centri- 
fugal pump. Fig. 7 illustrates a 
150 H.P. Synchronous Motor of 
fac =verticale type-,10r direct: :cOn=- 
nection to centrifugal pump. Fig. 
Smecpicisca 500. id. 240-ROP Vi 
Synchronous Motor with direct con- 
nected exciter and flexible coupling 
for driving a pulp grinder. 

The Synchronous Motor has a 
wide range of application, its prin- 
cipal uses being for driving of 
line shafting, pumps, air compres- 


sions, blowers, direct current gen- 
erators and alternating current gen- 
erators of different frequency. There 
is also a considerable demand for 
intermediate speed motors for pulp 
grinding. In practically none of 
these applications, is the starting 
condition very severe. In motor 
generator sets, all that is required 
is sufficient torque to bring up the 


motor itself and the generator, 
which requires, as a rule, . about 
the Sames torques, ellort:=s in. mrne 


case of motors direct connected 
to air compressors and pumps, by- 
passes are generally arranged so 
that the Synchronous speed is at- 
tained DeLore aine nlOad aise pUteon: 
It has been found desirable, in cer- 
tain pulp grinding motors, to have 
a very high initial starting torque, 
since pulp grinders sometimes shut 
down in such manner as to leave 
thee pockets: <clogseds.Wnlessmt lhe 
motor is capable of exerting great 
torque at the instant of starting it 
becomes necessary. to open up the 
erinder and clean out the pockets. 

Thecaloulation= Of the capacity 
of a Synchronous Motor for any 
given (service: ts: not «highly. tech= 
nical or extremely difficult. Never- 
theless, if the problem is handled 
mechanically very tedious work is 
involved on account of the frequent 
occurrence (al, the square. toot in 
solving the problem. If the prob- 
lem is solved graphically, the work 
INVOlVeEd = 15) Verve Ss valle andthe 
result is satisfactory for most or- 
dinatyacasess | ingle so is. shown 
a chart which will enable the so- 
lution to be obtained graphically. 
As will be noted this chart gives 
the relation between kilowatts and 


* Illustrations omitted due to insufficient time to make engravings. 
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wattless K.V.A. and total K.V.A. 
for any power factor from 95 to 
so per cent. If we suppose that 
we have a load of 600 K.W. at 
75 per cent, power factor and*that 
a Synchronous Motor is to be 
installed which will carry a mechan- 
ical load of 275 H.P. and correct 
the power factor of the circuit to 
95 per cent. then by obtaining the 
point’ A” on the 75 per cent. power 
factor line corresponding to 600 
K.W. and the point “B” on the 
95 per cent. power factor line cor- 
responding to the total kilowatts 


with the Synchronous Motor in 
operation (804 K.W.), the capacity 
of the Synchronous Motor required 
is given in K.V.A. by the distance 
“AB” measured on the same scale 
as theyrest of the diagram,. “in this 
case a 336 K.V.A. motor would be 
required. 

The foregoing is merely an at- 
tempt to collect together certain 
facts with regard to Synchronous 
Motors and to place these facts in 
their proper relation with the co 1- 
mercial use of this particular type 
of apparatus. It is hoped that 


these points have been of some 
interest and that some of them 
iMmaverbe- used, by -the reader. at a 
later date. 


Discussion 


ie-resident. “Mro McFlenry is 
to be complimented on the paper he 
haspresented: lt is ‘necessarily of 
“somewhat a technical nature but 
he has given it in such simple and 
explicit language that there has 
been no difficulty in following what 
it. contains. 

Mir. ees Voronto:-I~can hardly 
agree with Mr. McHenry as to the 
advantages of the synchronous 
motor... 1t-appears to me that it is 
like a man having an ailment and the 
doctor prescribes a medicine and as 


long as he has the medicine he is— 


relieved and feels well, but what 
will happen when he has no more 
medicine. If in a large factory 
‘operating with a very poor power 
factor and they were to install a 
synchronous motor, and the syn- 
chronous motor fails, we have the 
same condition as we had _ before 
the installation of the synchronous 
motor. The poor power factor is 
something the municipalities have 
to take into consideration. On ac- 
count of conserving the supply of 
electrical energy for the manufac- 
ture of munitions the case of poor 
power factor is to a great extent 
ignored in getting manufacturers 
to install motors. He uses his own 
judgment and the result is he in- 
stalls a motor of greater capacity 
than he requires.. In days gone by 
when the supply was greater it was 
perhaps not necessary to_ install 
motors of a capacity to: meet the 
supply. I think that while the 
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synchronous motor to a certain 
extent helps the impediment of 
poor power factor, the municipali- 
ties should get together and force 
all manufacturers before they install - 
motors to get into touch with the 
municipalities and have them specify 
and recommend proper motors to 
meet the requirements of the situa- 
tion. » We allknow ‘that it_ is: not 
hard to sell motors. I never yet 
found where a man buys a five H.P. 
motor and several months later 
requires: a) 10. Fi anatee- cannot 
sell and get a small discount on his 
motor and then purchase a motor 
of suitable capacity to meet his 
increased needs, in this way he will 
be obtaining maximum efficiency 
and at the same time aid the central 
Station in maintaining the high 
power factor on the system. 

Mr. Lines: The question is what 
do engineers really want? Do they 
want Kilovoltamperes or kilo watts? 
I think engineers would rather have 
the K..V. Asmeter.~ HM iwe can’ get 
any information on that it would be 
very gratifying in our development 
work. 

Mir ireland: =: etiink, stiere sis 
very little=doubt. that in thesvery 
near future all power contractors are 
going to measure all demands not 
on the kilo watt basis but on the 
KV As SASiazmatter ofstact it-is-a 
matter of taking chances on two 
stops rather than one. I. would 
like to state one instance of short- 
sightedness. The case of a large 
industry running between four and 
five thousand horsepower. Natur- 
ally their. ‘bills soere.-high,. They 
objected to the bills and it was shown 
that they were large for the sole 
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reason that the power factor was 
low. They were advised to put in a 
second hand A. C. Generator as a 
synchronous condenser which they 
did not do. They would have got 
back their investment in 11 months 
if they had done so. The distribut- 
ing company installed this generator 
in its own substation to correct this 
load, and took the advantage that 
which this manufacturer refused. 


Mr. Sitton: [| think 10 “a g6od 
thing to watch the manufacturer to 
a certain extent when you know 
there is going to be a contract and 
a motor is going to be bought. Give 
them advice and get them to buy 
in the right way. I know we have 
had good results. In one case they 
had the wrong engine and they got 
in too large a sized motor. They 
cig not see. tit co changesit. © lite 
matter was taken up and argued and 
re-argued that the load would be 
taken care of better by a motor that 
was not too Jarge. [*-certainly 
would like to see the representatives 
of the Hydro-Electric Power Com- 
mission, if there are any on the 
ground, take up the question with 
the municipalities and go into the 
question of penalizing bad and 
bonusing good power factors. 


The President: The Hydro-Elec- 
tric Commission penalizes munici- 
palities when the power factor is 
not maintained at go per cent., 
but there is no question of bonusing 
if you boost it up. I think it is a 
poor rule that does not work both 
ways. I know in London we have 
had various requests to keep our 
power factor up. We have never 
received any discount on our bill 


and immediately we fall to 89.6 
power factor we are penalized. 

Mr.: Yates*=al “ditter itemimevis 
Sifton. Naturally when we talk of 
penalty we begin to think of getting 
into trouble. You never can make 
a man think he is being put in gaol 
because he rightly deserves being 
put there and make him see the 
justice of it. If you put a kilo volt 
ampere meter on and charge a man 
accordingly he does not know any- 
thing about it and he is getting exact- 
ly what he wants. 


Mr. Kribs> - het hay = erie 
what he uses and our generator and 
transformers have to be built on an 
average ion KAY Ae JO0Ss mc miiaic 
if you put him on a straight business- 
like basis and keep off the penalty, 
you get the best results. 


Mr. Lines;- What about. thespre- 
sent time. Municipalities are being 
penalized for poor power factors and 
they have no remedy. Why not 
have the scustomers.doy thesproper 
thing by reducing their motor power 
or installing motor power to their 
requirements. _ 


Mr. Heeg: We are peculiarly 
situated in Guelph and we are not 
using them for Hydro operation 
only. My orders were, in the event 
of overload, that we must use syn- 
chronous motors. We can _ have 
everything there in the way of power 
but we must have the synchronous 
motor in case of overload. I think 
the Hydro Commission is giving 
credit for what we do in the way of 
bonus. In our case where we have 
a thousand K. V. A. we can do some 
work and | think we are deserving 
of some consideration. 
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the President | am elad* there 
is so much discussion forthcoming, 
but 1 am afraid the time is getting 
on. 

Mr. McHenry: ‘There is just one 
point which occurs to me and that 
is the fact that it is not necessary 
to install a synchronous motor for 
power factor maintenance in every 
case. The installation should be 
very carefully looked after before it is 
gone ahead with. The point that 
I wished to bring out is the fact that 
a great deal of work can be done 
by the municipalities where the 
users maintain a high power factor 
in enough plants. They can work 
things out on the basis of higher 
efficiency and least possible cost of 
production. There are still plants 
that are running in a sort of hap- 
hazard manner and install motors 
that are capable of carrying large 
amounts at full load but possible 
for only half an hour a day and con- 
sequently the power factor is low. 
In that case we usually give a little 
information and advise them that 
i a lower capacity is installed, it 
would run very nearly at full load 
continually. A lot can be done this 
way in a sort of missionary manner 
bye taking it up with large power 
consumers. 

Moved by Mr. Scott, seconded by 
Miele vyons sthat- a hearty vote of 
thanks be tendered Mr. McHenry 
for his paper. Carried. 

Mr. H. G. Acres gave a short talk 
descriptive of the Chippewa De- 
velopment. 

Moved by Mr. V. S. McIntyre and 
seconded by Mr. Oswald H. Scott. 

aat Mrele Fy ohearer:be elected 
member of the Papers Committee, 


replacing Mr. H. D. Rothwell, who 
had entered the Canadian Engineers. 
Carried. 

IMovedi by =Iitw= |. bs B: “Phelps 
and seconded by Mr. P. B. Yates: 

That the fixing of the time and 
place of the next general meeting 
of the Association be left to the 
Executive Committee. Carried. 

The meeting adjourned at 12.30 
o clock. 

Afternoon, 2.00 o’clock. 


The Association became the guests 
of the Hydro-Electric Power Com- 
mission of Ontario, when a tour was 
made of the site and works of the 
Chippewa development. 

The following were present: 


Municipal Delegates 


Belleville = “Oswald HzScott 
Bowmanville .G. E. Chase 


Brampton. ...Geo. Ostrander, John 
Shiers 

Brantford. ...W.P. Catton, Andrew 
McFarland 

Brighton. ....Royal Quick 


Campbellford. W. S. Russell 
Cannineton.-) aL Gorntoot 
Ghathanaiyoecs i= Ge Jackson, Chas: 
E. Clements Mayor 
(Glintornmees ae Ei be Chant 
Copouie ee kid more 
Collingwood. .E. J. Stapleton, W. B. 
H. Patton (Mayor) 
Ss Burnside: 


Drescene see nas;  berlee 

Diundase 2. Geo.) Whiton 

Galea ee Elliot 

Gravenhurst» “V ..F: Hunt 

Guciphawessiesobns) a kiceg, NEW. 
Wheeler 
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Mamiltonc..ocbek ds pitton,. Wee bi: 
Childs 

Piespeler cn fa M. E. Jardine, W. D: 
Scott 

kngersollin 3s Bia saa 

Kenora. }2i22 5) Ancaylor 

Kitchener. . ..V. S. McIntyre, Geo. 
Lippert 

Keston. os Be. Plarcnict 

Lbéeaminetona., CG. ebats 

ISNOSHY soe ey ee ESOL 

London. 3. (ih Vs abuechananve 
Oncor ung Cre sa We 
Blay 

Merritton. .0W.. R. Gavigny, Jas. 
Rennie 

Micland 23.5 Si). Minliken 

IMilmertanmsaN> Gr Clemens lero. 
Grosch 

MiIntiCO. {oes anos ths ee) lee Gc, 
Stubbs. 

Naparec. .s ck basui Walters 


New Hamburg Geo. Morley 
New Toronto. J. W. Cook 
Niagara Falls. J. W. Bayliss, G. E. 


Foster 

Norwich var Ww. Dawkin 

Oslia wae | a blicits 

Owen Sound... J. R. MéLinden, A, F. 
Armstrong 

Peter borou chk bisk 

PetroHay sa. G. W. Currie 

Port Hope....V. B. Coleman 

Preston. .....C. S. MacKenzie 

Samia...) E. By Phelps 

Smith's Falls..H. F. Shearer, Geo. 
B. Frost 

St. Catharines.P. B. Yates, F. M. 
Servos 


St. JacobS. SE. A Burgess tees 
Wilken, I. B. Bur- 
bacher 


St’ ?fhomags:. bs 1 Gaueneienes 
Roberts 


Stratford. 74 {Ri ki eWivers 
Strathroy ae E.R. Smithrin 
Aillsonbutes se ee eckor 
SUchOU TA ae R. H. Martindale 
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Leésew AC Burcs 
CUE. Sehwengern 7. 
Wi ES tewanteel eee 
Kitchen, €-W. Fatt 
E.. <M. ‘Ashworth; 
Wm. F. Kelly 

cE femtonme ae F. C. Adsett 

Walkerville. ..M. J. McHenry 


Waterford” | Re chorees ss ten 


Toronto. . 


Savage 
W aterloosen Geo, sGrecz 
Wellande eis. H. E.. Timmerman 
Wiestonan nase: ASG” Pierson nae ey 
Cousins 
Witedsorsae ane: OSM Penny 
Whitby. ..... W. J. McIntyre 


Woodstock... J. G. Archibald 


O.M.E.A. Delegates 


W.-K. . Sanderson: St. Ehomas: 
W. Ellis, Hamilton. 
Associates 
FF, Ay Gaby. Jose Parker stone 
Eisenhoffer, Gordon  Kribs, G. 
Eo) Drewry.* Gi a eMickter ma 


M..- Bond &: ) Ro Samer eee 
Lang,” ). IN. Wilsom oc). Eiw@acres 
JeJ. jeffery: ib, GC. lrélancit sere 
Clement, Ri Ce MeGollitaa sates 
Surtees; Fy “Tie Stocking jase 
Madden, W. M. Bostwick, Wills 


4 & bea 0 


BULLETIN 41 


Maclachlan, W. H. Miulligan,. K. 
ReweGlelan be. Brandon: B<O; 
Deitenwede@. Won Garlios. Fl: eB. 
Strickland WwW. Wobson, FE. PG. 
of Ontario Office. 


. Visitors 


Dat > eleines. Chamberlain W 
Fiookhanie@o. jo Aw ohandte bE. 
Pike Weta Christie (Fl Ay Burson: 
Canadian Crocker-Wheeler Co.; J. 
Wire avion=. A. GC. Johnston, W: 
M. Andrew, Canadian Westinghouse 
Co., W. R. Greenshields, Canadian 
Wares Cable Go, oH. EE. Hunter. 
PavAs Mahoney,.G..Hi. Beavis, A. S. 
MeCordick, ~ 5; shs elby. Win, AY 
r Bueke, AG, ‘Cooper; W. G.-Young, 


Canadian General Electric Co., W. 
S. Ewens, H. J. Hammond, Northern 
Electric yore beable otarte Geo wb: 
Peacock aMioloney EB lectricaCo. C} 
C. Bothwell, Laco Philips Co., Geo. 
Ge Rough; “Packard: Electric: Cox 
H. H. Madgsick, National Lamp 
Works of The General Electric Co., 
Cleveland, Ohio, Fred. W. Field, 
Hew Trade. Commissioner F1aG, 
Acres,Hydraulic Engineer, H.E.P.C. 
Dasa Weber Sten PACOS 35 Sotrotick 
PHanviitonaienG.eINei arrow el eee 
OQ Hearn, Voronto ss le Ms Bradley, 
St. Thomas, K.M.: Sorrich, Chatham, 
CGawWexHdmorids av (cK Staliord: 
Geo ew. Towser Aska Omit, 
Wiring Inspectors H.E.P.C. 


President's Address 


Uweisavery “atting Sthat 
Y the first convention 
of the Association 
of Municipal Electri- 
cal Engineers should 
mects “in. 7 Niagara 


_ 


Falls, where six million horsepower 


awaits development. I dont think 
any group of electrical men on the 
globe have such a great heritage to 
come into as we have in Ontario. Not 
only have we Niagara Falls, but we 
have other streams capable of large 
developments and in a country where 
we have a splendid climate and situ- 
ated as we are in every way for indust- 
rial development because of our loca- 
tion with respect to the great markets 


of the world, we have much for which 
to -bey thankiule “Web have to: be 
thankful also that we have a man of 
such resourcefulness as Sir Adam 
Beck to follow in his great hydro- 
electrical project. 

_ We will hear in a little while the 
reports of the secretary and the 
treasurer and these reports will 
show you that this Association is 
making progress. You will notice 
when these reports are being given 
that some of our neighboring muni- 
cipalities are not represented. | 
hope you will do some recruiting 
work when you get home and see 
that these municipalities come in. 
We have also to consider some 


Bou TEEN 


amendments to the constitution and 
By-laws and you are asked to give 
your consideration to these. 
Nowadays we hear much talk of 
conservation, efficiency in production 
and efficiency in use. Conservation 
is a word which was not very much 
used until recently; the practice of 
it even less. Now however, when 
seen at such close range it presents 
many new restraints. All the papers 
that are to be presented here to-day 
will be in some way or other con- 
nected with conservation. How we 
can do things better in less time, 
with less labor or with less money. 
Take Yor example athe paper. on 
synchronous motors; that will show 
us how to eliminate or how to reduce 
what we call watt-less current. 
Then the paper on factory lighting; 
that will tell us of economy in light- 


ing. It is not a matter of how little 
light we can get along with, but how 
much light we can supply advan- 
tageously to produce better results. 
The other papers are concerned with 
the same thing. They all have 
reference to the saving of property, 
the saving or man power and so on. 
To-morrow morning Mr. Acres will 
give -us -a ‘talk on :the -Chippewa 
development. It is fortunate that 
we should be here at the initial stage 
of this development. When we come 
back for another visit which will 
be in a year perhaps, we will under- 
stand and appreciate the progress 
which has been made. 


On behalf of the Association I 
welcome the representatives of the 
municipal districts and visitors that 
are with us to-day. 


secretary s 


UR efforts since organi- 
zation have been con- 
fined chiefly to ob- 
taining membership 
for the Association. 
A list was first pre- 

pared of all the municipalities in 

Ontario having municiaplly owned 

electric utilities. A form letter was 

drawn up and addressed to the 
various Chairmen of the municipal 

Commissions or Committees of 

Council controlling those utilities. 

This letter advised of the formation 

of the Association and the desirabi- 

lity of becoming members. 


ki- 


report 


mediately following this a second 
letter was sent out to the Manageis, 
Superintendents, and Secretaries, one 
letter to each Municipality asking 
for their co-operation. This second 
letter was accompanied by a form 
of application for membership and 
a copy of the Constitution and By- 
laws, 189 Municipalities were ap- 
proached in this manner. 

The Chairman of the Membership 
and Credentials Committee was sup- 
plied with a list of these Munici- 
palities for the assistance of the 
Committee in obtaining members. 
To date 64 of these Municipalities 


have become members of the Asso- 
ciation and paid their dues. Two 
Municipalities have advised that 
they did not see their way clear to 
come into the Association at this 
time. The Chairman of the Mem- 
bership and Credentials’ Committee 
was advised of the fact so that he 
could take steps to have them recon- 
sider their decision. The remaining 
Municipalities have made no reply. 

In addition to these, there are 
19 Municipalities whose systems 
are owned and operated as under 
the Hydro-Electric Power Commis- 
sion of Ontario whose membership 
has been paid by the Commission. 

All told, the Association has 83 
member Municipalities, being as 
follows :— 

Independent Municipalities. 

Campbellford, Kenora, Merritton, 
Stirling, Sudbury, and Whitby, (6). 

Hydro supplied. 

Beaverton, Brampton, Brantford, 
Brockville, Chatham, Clinton, Col- 
lingwood, Dresden, Dundas, Dutton, 
Fergus, Galt, Georgetown, Graven- 
hurst, Guelph, Hamilton, Harriston, 
Hensall, Ingersoll, Kitchener, Lon- 
don, Midland, Milverton, Mimico, 
New Hamburg, New Toronto, Nia- 
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gara Falls, Norwich, Orangeville, 
Ottawa, Owen Sound, Penetang, 
Peterboro, Port Colborne, Port 
Credit, Port Dalhousie, Port Stanley, 


_ Preston, Rockwood, Sarnia, Seaforth, 


Smiths. alls, ov. >Cathariness ob 
Jacobs; “St. Thomas, = Stratiord: 
Strathroy, Sunderland, Tillsonburg, 
Toronto, Toronto Township, Walker- 
ville, Waterloo, Welland, Win- 
chester, Windsor, Woodstock, Wood- 
ville, (58). 


Hydro operated. 


Belleville, Bowmanville, Brighton, 
Calander, Cobourg, Deseronto, Lind- 
say, Millbrook, Napanee, Newburg, 
Newcastle, Nipissing, North Bay, 
Orona, Oshawa, Port Hope, Powas- 
san, Trenton, Tweed, (19). 


It has been suggested that the 
Association have some insignia for 
use on our letter heads and possibly 
in the form of a button, I therefore 
caused an advertisement to be placed 
in the May issue of the Bulletin 
asking for suggestions. This has 
brought forth four replies. It is 
suggested that the Association name 
a Committee to consider these, and 
to make any recommendations it 
may think proper. 


Treasurer's 


S the details regarding 
membership in the 
Association have al- 
ready been given by 
the Secretary, | will 
confine my report to 

a summary of the total receipts, 

grouping only the total for each 

fee provided in the Constitution 
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with a detailed record of the dis- 
bursements, as follows: 


HIN Eo On 


Number of Municipalities taking 
membership :— 


atinsOLOOn. tate 200100 
Sate? 9, OO = 125.60 
Grats I SaOOma= 135.00 
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tat iGo «= 130.00 

3a. 7550) = 97.50 

IGtal, ngs) = 95.00 

Nast: Mae yes teed: 40.00 

83 LOLA 222500625 O 
DISBURSEMENTS 


Music for last gener- 


AbIneel Hilts Sa ele CO 
Grand & Toy for re- 
COlE 00 KS aire Yen: 5.15 


United Typewriter 
Company Form 


Let vel erate es Fe 0 


‘Strathmore Press— 


Printing ...2- eA eae 
E. V. Buchanan— 

Expenses to execu- 

tIVEe Meeting r ages 8.85 
Postageiesy: = ae i340 
FLEA P iC eeiied |S ater 

members of execu- 

CU ash ge 8.00 
Ambrose Kent @& 

Sons—Convention 

badges 7 erases 10.00 
ExchangeonCheques 5.50 


$124.48$124.48 


Balance cash on hand. . $698.02 


tHlousehold Labor Savers 


y\E need for labor sav- 


ing inthe home, both 


because of the short- 


2 


age of domestic help 
and because of the 
entrance of 
Red 
activities, 
field for 


machines. 


so many housewives 
similar 


the 


ironing 


into Cross and 


greatly enlarges 


washing and 


dishwashers, vacuum 


cleaners, and other motor-driven 


appliances for household tasks. 
Such should 


the attention of the municipalities 


appliances receive 


at this season. They are not only 
profitable themselves but serve as 
an argument for housewiring, and 
carry in their train, sales of mul- 
tiple plugs, wiring of added recep- 
tacles, and sales of Hydro Quality 
lamps for saving, on lighting, the 
current used by the motors. 


Ground Connections for Distribution 
Systems 


UNGCESintormation. in 
connection with the 
grounding of second- 
aries will probably 
assist in work of this 
nature in Ontario, we 

draw attention to an article on the 

subject by W. C. Heston, appearing 
in the March 1st issue of the Journal 
of Electricity. 

This deals with the experiments of 
the Portland Railway, Light & 
Power Company, in their efforts to 
comply with the rulings of the 
Public Service Commission. It 
would seem that this Commission 
required the installation of a 1/16” 
copper plate having an area of not 
less than 3 feet by 6 feet and buried 
in coke below the permanent mois- 
ture level. It is possibly not nec- 
cessary to explain that the results 
obtained in Portland would neces- 
sarily apply only to their own con- 
ditions, there being of course differ- 


ent conditions of ground and mois- 
ture from place to place. 

One experiment was made using a 
34-inch galvanized iron pipe driven 
into the ground to a depth of 6 
feet,. Goo. volt DG railwaycurrent 
was used with ammeter and volt 
meter readings taken at one minute 
intervals. ~At the start. 4 résistance 
of 85.7 ohms. was recorded and at 
the end of 8 minutes the resistance 
had risen quite steadily and rapidly 
to 240 ohms. The ground was said 
to be comparatively free from gravel 
and rocks and the weather had been 
rainy for a week prior, hence this 
type of ground was tested under 
favorable conditions. Due to the 
fact however that the voltage mea- 
surements were made to an adjoining 
railway track, the results are not a 
true gauge of the ground resistance 
since they include resistance from 
the rails to the earth and the street 
car rails themselves. The conclusion 
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is, however, that the resistance of 
the pipe itself is more than one-half 
of the resistance recorded. 

Other tests were made by a differ- 
ent method in an effort to determine 
the resistance of the pipe alone, and 
this test showed a resistance of 
30.4 ohms. The results show how- 
ever, a rapid rise in resistance due 
to the drying out of the earth 
around the pipe when current is 
flowing. 

Another test was made using a 
tinned copper plate 3 feet by 6 
feet in accordance with the Com- 
mission's specifications. This plate 
was placed horizontally in the ground 
at a depth of 6 feet with 3 inches of 
coke on either side. A test was 
made using 600 volt railway current 
and the resistance at the start was 
found to be 14.65 ohms. Frequent 
readings up to thirty minutes were 
continued and it was found that the 
resistance was practically constant 
rising only to slightly over 15 ohms. 
These tests were made the day after 
the plate was installed when about 
30 gallons of water was poured into 
the hole, hence the test was made 
under favorable conditions. The re- 
sistances given include, as in the 
first case quoted, the street car 
fais, in series. with. the- plate. 
This plate was installed in the 
spring of 1915 and in order to ascer- 
tain whether any appreciable change 
took place the test was repeated on 
the last of August, 1915, when it 
was found that the resistance had 
decreased about 2 ohms. during the 
time the plate was installed, despite 
the fact that the weather was dry 
during most of the _ intervening 
period. 


A third test was made on the same 
plate early in October, 1916 when a 
resistance of 9.1 ohms. was obtained 
with a current of 65 amperes show- 
ing a marked decrease in resistance 
with time. It was concluded from 
this that the permanence and effec- 
tiveness of this type of grounding 
are all that can be desired, but the 
high cost of installation makes it 
prohibitive except in special cases. 
The cost of installation at the time 
was $41.00 and would be consider- 
ably increased under present condi- 
tions. 


Since neither of the two former 
types of grounds seem practical, one 
on the score of too high resistance, 
and: the other on the score of toe 
high cost, a further experiment was 
made by using a 34-inch galvanized 
iron pipe driven to a depth of 18 
feet’ in: very —gravelly  soile mated 
depth of g feet a current of 3 amperes 
at 575 volts “was. found tomo gs 
Current was applied Sat. various 
depths but did not increase above 
3 amperes during driving process. 
About 3) pounds of rock salt was 
then placed around the pipe and 
thoroughly soaked into the ground 
with water. This brought the cur- 
rent up to 10 amperes which seemed 
to be about the maximum which 
could be obtained. The resistance 
of the ground was 192 ohms, before 
the salt and water were added and 
57.5, ohms afterwards, showing that 
permanent moisture was not reached 
at a depth of 18 feet. 


Another test at a different point 
was made with readings taken from 
9g feet to 18 feet with untreated 
ground. The resistance ranged 
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from 119 ohms. at g feet to 94.4 
ohms. at 18 feet. 

Another test was made in a differ- 
ent district with a pipe driven to a 
Gepth ot 12 1ecetain, clay soil. This 
one inch galvanized pipe was per- 
forated with about three hundred 
quarter-inch holes making a sort 
Olesiteve,. After driving, the’ pipe 
was filled with salt and water was 
poured through to dissolve it. This 
was repeated several times, but it 
was found that the salt dissolved 
very rapidly and would not remain 
in the pipe for any length of time 
after installation. Readings taken 
on this pipe showed 7.5 amperes 
at 240 volts giving a resistance of 
po Oonms. a his.- wasibetore the 
salt was added. After the addition 
of about 5 pounds of salt and wetting 
down, a resistance of 13.75. ohms was 
obtained. 

Another test was made with 1- 
inch pipe driven to a depth of 181% 
feet ana “cistant about 240. feet 
from the last mentioned experiment. 
Resistances varied from 31.9 ohms. 
at go feet to 20.95 ohms. at 1814 
feet; the 12-inch pipe mentioned 


just previously was again tested 
eight days 


after and showed a 


decrease of only 1.55 ohms., its 
resistance with salt being at the 
end of this time 12.2 ohms. 

The conclusions reached from the 
Series) of experiments, were. that 
where soil conditions are favorable, 
that is a clay soil free from rocks and 
gravel a 1-inch galvanized iron 
pipe driven to 18 feet will provide a 
satisfactory ground. 

Where the soil is gravelly and 
rocky the only means of obtaining a 
satisfactory ground is to instal a 
plate laid in coke, but in order to 
make this type of ground economi- 
cally possible it would have to 
serve as a ground for several trans- 
formers connected to a common 
ground bus. 

Apparently the author has not 
considered the grounding of secon- 
daries to water pipes which were 
possibly absent in the district con- 
sidered. It is well recognized how- 
ever, that carefully made water 
pipe grounds are the most satis- 
factory and reliable and that the 
damage to the water system is nil. 

Eighteen foot driven pipe grounds 
hardly appear practicable to us, 
and it would be interesting to know 
how it is done. 


Perry, Sec- 
retary and 
Manager of 
the Windsor 
Hydro - Electric System, 
14th, 


was born February 
1885, at Cloine, Ont. 


He attended the Pub- 
lic and High Schools 
at Perth, Ont., and 
int 1005 entered 
Queen's University, 
Ontario, 
which he 
with 


in Electrical 


Kingston, 
from 
graduated 
BAe: 
Engineering. 

Mr. Perry was later employed by 
ine sloronta. Electric Wis hte @om- 


O. M. Ferry 


daughter of Mr. 


BUD EE iN 
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pany, Ltd., in its Engineering 
Department, where he re- 


mained for one and a half 


years, later going with 
Smith; “Kerry; Qe tSaase 
on the Central Ontario 


System. 


After 3 years Mr. 
Perry went to Wind- 


sor and_ installed 
the Hydro-Electric 
System, assuming 


the position of Man- 
ager on its comple- 
tion in 1914. 

In 1916, Mr. Perry 
was marriedto Bessie 
Shepherd, youngest 
and cNitS Ae eras 
Shepherd, of Windsor. 


Exit Espenschied 
E large attendance at 
Niagara Falls was the 
cause of much grati- 
fication to the mem- 
bers of the various 
committees who had 
worked hard to ensure a big success 
for the First Convention of the 
A.M.E.E. Nearly everybody was 


on hand but at least one was missed 


who has always been ready at 
former meetings to take part in 
the discussions and who took an 


active part in the preliminary steps 
which resulted in the formation of 
the new Association. We refer to 
F. F. Espenschied, whose resigna- 
tion from the Engineering Staff of 
the Commission we regret to report. 
In the course of his work during 
the past seven years Mr. Espen- 
schied came in contact with many 
of the municipal officials and made 
many friends, to whom a few details 
of his career will be of interest. 
According to his own statements 
he was-born in St. Louis many 
years ago—sometime later he at- 
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tended Missouri University and was 
graduated from Cornell University 
in 1905. Immediately thereafter he 
entered the employ of the West 
Penneaxciiway Company at !Pitts: 
burgh where he continued until 
1910 when he was appointed General 
Manager of the Interstate Light and 
Power Company -at.. Galena, Ill, 
inevopm nee joincedsthe stati of the 
Hydro Electric Power Commission. 

Mr. Espenschied is now Assist- 
ant Chief Engineer of the Combus- 
tion Engineering Corporation, 11 
Broicway, New. vork City. This 
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company is the largest manufac- 
turer in “America -“of — mechanical 
stokers and furnaces, and no doubt 
will provide a wide field and one 
well suited to Mr. Espenschied’s 
training, ability and temperament. 

His friends wish him every success 
in his new venture and are confident 
that he will make good. A few days 
before (his; departure a. number sot 
the: Engineering “stall tendered’ a 
farewell supper and a gift in remem- 
brance of his associations during 
the past seven years. 


Good Luck! Dutch 
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By J. F. S) MADDEN 


Ee anthracite coal re- 
quirements for Cen- 
tral Ontario have been 
materially reduced, 

| owing to the remark- 

able success of the 
range campaign recently conducted at 

Lindsay, Napanee, Deseronto, Bow- 

manville and Newcastle on the 


Central Ontario System. L. G. Ire- 
land states that reports received from 
W. E. Reesor, C. A. Walters and G. 
E. Chase indicates that between 
forty and fifty ranges have been 
disposed of during the two weeks 
campaign. A number of excellent 
prospects have also been secured 
and it is expected that many more 
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ranges will be sold within the next 
few weeks as a direct result of the 
campaign. 

The campaign was announced by 
means of local newspaper advertis- 
ing for several days in advance of 
the opening date, and effective cir- 
cular letters mailed to carefully 
selected mailing lists. Newspaper 
advertising was continued daily 
throughout the campaign. The 
above outline of procedure indicates 
that these special sales were conduct- 
ed on the usual plan, but special 
features were introducted. For ex- 
ample, at Napanee a window display 
was arranged, showing a turkey, 
chickens, pies and cakes, all cooked 
on an “E-30" range. Mr. Walters 
donated the turkey to the Red Cross 
Society, to be disposed of by the sale 
of tickets, which netted the Red 
turosse thie: (Suna Ole Loo Fase mls 
method of advertising created con- 
siderable interest in the campaign 
and with good results, which were 
due in no small measure to the 
proficiency of Mrs. Walters, who 
demonstrated the range most effec- 
tively, as many who sampled her 
cakes will testify. 

It is estimated that one hundred 
and fifty tons of coal will be saved 
annually as a result of this range 
campaign. It is interesting to com- 
pute the coal saving produced by 
the electric ranges already in service 
throughout the Province and to be 
sold during the coming Fall. . 

Municipalities on the Niagara 
System, owing to the power shortage 
unfortunately are not in a position 
to force sales on ranges and heating 
appliances, but in all municipalities 
where an additional load can be 


accepted the connecting up _ of 
range customers is worthy of the best 
effort. 

We would be glad to hear from any 
municipality contemplating a cam- 
paign to stimulate range sales, and 
assistance will be gladly furnished 
oe pee PEPDEQUUUOUDEOSEEROERGEE 

We are reproducing in _ this 
issue an advertisement run in the 
Toronto newspapers by the Toronto 
Hydro-Electric System, which should 
be of interest, particularly to munici- 
palities on the Niagara System. 
The local managers probably feel 
it their duty not only to sell power, 
but to conserve the power resources 
available, —This. -advertisementests 
based on the fact that better light- 
ing can be obtained at lower power 
consumption by the more extended 
use of the gas-filled lamp for com- 
mercial lighting, and may suggest 
other ideas for increasing the appli- 
cation of the gas-filled lamp or 
presenting its advantages effectively 
to possible users. 


The opening of the new Hydro 
Shop at Windsor is announced for 
July 2nd,-and the Vondon Pepe 
Utilities Commission will open its 
new storé- on? July Toth ease 
municipalities are to be congratu- 
lated, and we trust that the improved 
sales facilities will bring results be- 
yonc their best expectations. 


Motors and meters have advanced 
in price recently and without notice. 
We anticipate an advance in the 
price of ranges, lamps and other 
appliances in the near future. 
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Power Controller's Order 
for lighting purposes, “fan allowance of one 
watt per square foot shall be the maximum 
—see text. below—which means fewer 
lamps and less current consumption — 


but not necessarily inferior illumination 
if you will use better lamps. 
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The Toronto Hydro-Electric System prints herewith 
the Power Controller’s rules with regard to current used 
‘for lighting purposes, these rules having been put into 
effect in order to assist in saving electric current for the 
production of war supplies. 


As a means of making the most effective use of the limited 
amount of current: available under these rules we desire to point 
out to our customers—and particularly to storekeepers, warehouse- 
men, manufacturers, etc.—that there are many instances in which 
Hydro Shop’s “gas-filled” lamps can be used in place of Tungstens 
to give the same illumina- 
tion, with a lower current 
consumption and _ using 
fewer lamps. 

‘Hydro Shop’s “gas-filled” 
lamps give a whiter light, 
the special filament allow- 
ing the light to be distrib- 
uted better by reflectors. 
They have been shown, 
under test, to give about 
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Power Controllers Order of May Ist, 
1918, _Re Commercial Lighting. 


We are requested to draw the attention 
of consumers to the following :— 


With a view to uniformity of interpre- 
tation of the Power Controller’s order un- 
der date of May Ist, the following rules 
shall apply to the fourth paragraph of the 
said order: 


1. An allowance of one watt per square 
foot of floor area shall be the maximum, 
except. ‘where extraocdinary conditions 
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226 Yonge St. 
Phone Adel. 2120. 


ae 


ara 


warrant an individual reference for a 
special ruling. 


. Area on which allowance is based shall 


be the net floor area. 


3. Wattage employed shall be considered 
to be the total wattage rating of all j 


lamps actually installed at any time. 


. Every separate room shall be computed 


separately. 


5. These rules apply to all electric light- 


ing, whether from service companies or 
private plants. 


. All previous rulings of the Power: Con- 


troller shal! remain in full force, and 
are vot affected by these present regu- 
lations in any way. 


25 per cent. more light 
than Tungstens with the 
same current, and with 
just as long a life. 

Will you kindly drop in 
and let us give you further 
information, or, telephone 
us and our representative 
will gladly call ‘and ex- 
plain Hydro “gas-filled” 
lamps to you. 


Toronto Hydro Shop 
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Branch, Gerrard & Carlaw, 


Phone Gerrard 761. 
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= Buse gecitle OS ie nace ae 300 Phomdgle ss casaare te 250 NMomntEeHOrestae: carats 1,941 = 
=a 2 OL eae ea Lai7 . pilbury. ©. 225. .5.. 2.05. 15740) ““Orangeville.ee.. 5.22. 2493" oS 
= (the Th Aon eciag a an 12°863 Millsonb treme. eee ee 3,084 @wen)Soundim arse ac 11,910 = 
= Gitionne. eae 2177 MOLONCOR IAS uation ieee 463,705 Shell ut1enweasra cee creer eke iL tbat) = 
= Cbel wee ee ’800 Toronto Township....... 4,875 TAT Ate Os otitis thee ty ceta te ays 590 = 
= Deeneandie ee ee 350 Vaughan Township...... 4,187 a = 
= Beate ee 350 Wralkervilleynn tie ee 5,096 Total 30,877 = 
= NES ices te age ages Wiallacebuncsmacs ei 4,107 = 
= DD) OFCHESLOR A nt nvr ae S00 ee eced ania 725 OTTAWA SYSTEM = 
= Mresden even ae ees sos 1,521 WAterrord a ewes we 1.133 60 Cycles ¢ = 
= ODrumbo................ LOOME NYE het lites as ae ee M56 2 Ottawa van cents tase ois 100,163 = 
= blimey se etevecte eta cee GATES RR aes aad se ger are, : = 
= Bintias 4.652 Waterloo Township...... 6,693 PORT ARTHUR SYSTEM = 
BO ero, Watton. 1221 60 Cycles E 
= Blas y ihta a aie hae Sen ee gen TEE edn 2a 794 PorcvArthinecvete es einen: 14,307 = 
= Thee eo ek eee 483 Wellesley... sno satact cee 583 MUSKOKA SYSTEM = 
= Brobicoke Township Cat a 5.711 NVieston te. ase trornte 2,156 60 Cycles = 
== je ues ak a a a 1579 Wiltidl Sr ee ragtenas- arenes oie 24,162 Gravenhunshoemee renee OZ = 
=a Ait en Gag en 1776  Woodbridge............ 6395 *Funtsvilleset... ceases on 2305 
= evechne 1 "495 Woodstock Pa nau as eR > ie 10,084 see = 
= Cicer 11852 pivominE RM ee eR os ae aes Total 4,097 = 
“a> PR re Dy ee Ae E NRCS NAS Neen oO Ou aha = 
= FH ea a er spoaaeg CENTRAL ONTARIO SYSTEM — 
= Grantham Township... 3,271 mera tS aie Atacama he hel sie le pee a= 
Se Cl eas re ony Bowmaivilles ee 3655 = 
= Guelph. 0s ens nse. 16,735 SEVERN SYSTEM Becher ue 1'337 = 
= Soa ae as aaa ane 60 Cycles Coboutey, 2 ane ee 4712 = 
ETAT Tse Ou hen es he 1404 Barrie............ sees 67405") = Colbornenso seen 1,012 >.< 
al ays =e | ee a "74g (Camp Borden........... «++... Deserontass eee 2,221 = 
= Hespeler Hei eee ee 2749  Coldwater......... Aaa Hi —— VINTON scone oc so oonnee 91,3255 = 
SS atlicheaterant sects "509. ~«=—s Collingwood............ USSU). TAC ec cen cone be 7,481 = 
SMT ocrell cee eae. fe 5,176  Creemore......-....-+-. BSS) -Madocteet nk cen L179 oes 
= Kitchener hace he PLE 19.266 DMNA Oocees anode poodoe 775 Millbrookarras cee oer 835 = 
rar shetlil us te ne "9590. Midland............... G.25S mm Napaneeme inner eis 2,926 = 
= Tariana ae 2.326 Orilliat terre eee oe 7,448 INGE ADTRAN yoo. Cotman A 486 = 
= adie: oe ee 58.055 Renetan tenn aici 3,928 ING wiGastl Cae mrere stc cee orarenntes 611 = 
= FT estan ae we aa ee "662 IMGs MONTE Ns coodoacee 500 Omenices. eee re 482 == 
Se Padirnden iene ce 662 Stayner.........+.eeee Of DEROrOnGee ane 700 = 
= Wiion eho 2.072 WictotiastlarbOkeem cr: 1,477 Oshawa ieee eee 8,240 = 
= unre Oe et eras SRN” ; Waubaushen@unscees oe. 600 Petetboro san. cee rea 20,426 = 
= Milverton.............. 893 Poncione 4649 = 
Be Viti ee yee Totale G7plSOme Stirling, ee eee 732 = 
= Mount Brydges. he itt "500 EM TENntOnes sce oe et 5,000 = 
= New Hamburg.......... 1,543 WASDELL’S SYSTEM Tweed. ...........20005 yi = 
= Rew eee A Renae Deena hep 69 Cycles Whitby sir shcl oh einal’anlénveticc sue vamertaura ’ = 
= lagara Balls cite cu. nce 147 = Beaverton... ......0.02%- 1,015 Lev ta 
= Nae a ra salen He ime eee 215 oe Ee tim 
= US) 9) s buts) Setar Aeon 9 ADDON ce eee 903 = 
=. Otteryille............... SOL PS eee 570 NIPISSING SYSTEM = 
Se pS AIEICT St OMe ct eieicet ers S43 os Wroodvillenoie eee ee. 388 60 Cycles = 
= Paris ieee aie ae make : puma REY Callander NR Ae ere oe = 
=P CLTOlingmcceiaciss oes 891 ADISGINI Gee eee) rare rete oe tees = 
= Plattsville. 00.222... 550 See Tee ENOIth Bays Seon 9,855 = 
ee ee i cig EST, LAWRENCE SYSTEM 20 2372": at aE Ae 
= Port Dalhousie.......... 1,318 mer ee « 60 Cycles ree Total 11,480 = 
= Port, stanleycen cet 849 LOCK villeveee ne eee te 9, = 
See ROSLOR Me stetenshayave arava: 4643, Chesterville aso ie tan 58 854 RIDEAU SYSTEM = 
Se PLAN COLON. teas ass Pate =. GO0e WARLeSCOtts 5 vat ok? ates es 2,740 60 Cycles = 
ee RIC CCEOW IRs setae eacraie tee 2,326  Williamsburg........... GO = Testes om opiccancacds bot 3,478 = 
meet ROC OGG 2 Gratis to avin oar GSO WANCHESEEI i oot tne T0G5 ee smiths Halls... aenaeier 6,021. = 
Seam Rod hey a Moy te sia inns 655 ———— —_—_— ‘= 
Seer OTA WAC marr st peer eile as 3,077 Total 14,187 Total 9499 = 
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